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New England Enterprise 


N EXAMPLE of enterprising publicity and service 
to engineers that might be followed with profit by 
engineering groups in other localities is to be found in a 
useful publication of the Engineering Societies of New 
England, Incorporated, whose headquarters are in 
Boston, Mass. This organization, conscious of the fact 
that many engineers en route to the New York World's 
Fair may pass through New England, has issued a general 
invitation to visitors to have a look at engineering plants 
and has prepared, in inexpensive form, a list of ‘Works 
of Engineering Interest in New England to Which Engi- 
neering Visitors Are Welcome.” 

The publication provides a convenient tabulation that 
names the plant available for inspection, its location, a 
brief description of it, and the name of the person to call 
on and his address. The plants are grouped under civil- 
engineering works pertaining to transportation, struc- 
tures, hydraulics, and sanitation; mechanical-engineer- 
ing works pertaining to power generation and manu- 
facture; electrical-engineering works pertaining to 
power generation, distribution, communication, and 
equipment manufacture; and chemical-engineering 
works. 

This looks like a good proposition from all points of 
view. It is certainly a convenience to visitors to have 
such lists available from which essential information 
may be derived with a minimum of trouble. It is evident 
that any plant listed welcomes visitors or its name would 
not appear. Knowing the proper person to approach is of 
great help to visitors. And the engineers who back the 
project, the communities in which the plants are located, 
and the plants themselves enjoy a high quality of pub- 
licity. The preparation of similar lists covering other 
industrial districts should provide local engineering 
clubs and local sections of national societies with a use- 
ful project and save individual engineers much time 
when their friends from out of town drop in and want 
to be told how to get in to the XYZ manufacturing com- 
pany, whom to see, or what local plants are open to 
Visitors. 


What Is Mechanical Engineering? 


WO of the principal benefits to be derived from an 
engineering education are (1) a study of the basic 
sciences and some of their applications, and (2) disci- 
pline in the use of the scientific or engineering method. 
Frequent use of the fundamentals of science increases the 


engineer's ability to apply them, and daily experience 
with old and new applications broadens his engineering 
vision and skill and adds to his knowledge. What 
makes this growing body of knowledge and experience 
effective is the technique with which it is applied in the 
solution of new problems and the performance of un- 
usual tasks. This technique is known as the scientific 
or engineering method. The combination of engineer- 
ing knowledge and the engineer’s method of using it 
successfully makes a great engineer. Moreover, the 
value of the engineer to society lies not so much in his 
knowledge of applied science and materials as it does in 
the effectiveness of his methods of thought and work. 
This combination of special knowledge and effective 
method opens to the engineer a broad field of service and 
a wide variety of ways in which to exercise his rich 
talents. 

To supplement the student engineer's study of the 
fundamental facts and principles upon which engineer- 
ing practice is based and his training in the engineering 
method by which this knowledge is applied, engineering 
societies and publications are brought to his attention 
while he is still at school as a means of broadening his 
comprehension of engineering and his contacts with the 
engineering profession. For this purpose The American 
Society of Mechanical Engineers maintains student 
branches in 117 engineering schools and provides its 
student members with MgcHANIcAL ENGINEERING, the 
Journal of the Society. Inasmuch as the present issue is 
the first that many of the 6000 students who will be- 
come associated with the Society during the coming 
academic year will see, the Editor is taking this oppor- 
tunity of spreading his wares before them. 

Familiarity with textbooks and thermodynamics will 
make it easy for students to read and comprehend Mr. 
Hodgkinson’s article in this issue. But there is more to 
it than an exercise in thermodynamics. It affords an ex- 
ample of heat-power bookkeeping, if you will, written 
with no academic purpose in view but to clarify think- 
ing and discussion on the part of those who must make 
and accept guarantees of steam-turbine performance in 
which thousands of dollars may be involved. Inci- 
dentally, introduction to Mr. Hodgkinson, associate of 
the great Parsons and the great Westinghouse and one 
of the distinguished figures in the history of the steam 
turbine, should excite the interest of youth. 

Still in the field of thermodynamics is the story of the 
gas turbine told by Adolphe Meyer, Brown, Boveri 
director, who has not hesitated to tackle a fascinating 
but elusive problem in which the energy of fuel is made 
available in the form of mechanical work in a rotating 
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machine without the intermediate step of generating 
steam. 

Messrs. Hartig and Wilcox demonstrate how the re- 
search worker borrows techniques from one field of 
science to apply them in another—the essential inge- 
nuity of scientific investigation. Almost anyone might 
think of throwing an object into a moving stream and 
computing the velocity by timing its progress between 
two points. These authors throw into the stream an 
electrically initiated sound, pick it up electrically at an- 
other point, and compute the velocity of flow thereby 
with amazing accuracy. 

Engineers are always creating problems for one an- 
other. While one group is engaged in increasing the 
speed of trains another finds that it must devise better 
methods of retarding and braking those trains with 
safety. So Mr. McCune, following in the footsteps of the 
illustrious engineer who founded the air-brake industry, 
tackles the problem of the modern high-speed railway 
brake, and describes the principal developments that 
have taken place in this field recently. 

The examples so far cited lie principally in what may be 
called the technical branch of the engineer's work. But 
there are other branches as well, and the engineer is 
successful in these not only because of his knowledge of 
applied science, his inventiveness, and his thorough re- 
search, but also because of his command of the engineer- 
ing method of solving problems. Many laymen, for 


example, assume that a clever man conceives an idea, 
patents his invention, and the world then possesses a 


new device. But it is not as simple as that, as Mr. 
Stevenson shows. The long hard pull that may involve 
problems in a dozen branches of knowledge and the 
facing of stubborn engineering and commercial facts 
demand all the ingenuity and thorough application of 
the engineering method that not one man alone but 
perhaps a hundred men, coordinated in research labora- 
tories, shops, finance committees, sales organizations, 
and publicity departments, can muster. The student 
engineer is likely someday to belong to one, and even- 
tually, perhaps, to most of these groups. He cannot 
learn too soon to appreciate the size of the task ahead of 
him, the varied skills that must be exercised, and the 
technique by which new products progress from the 
mind of the inventor to the customer's use. Mr. Steven- 
son, who has trained hundreds of student engineers for 
the General Electrical Company, outlines this important 
and realistic problem. 

Sound qualities of knowledge and experience and par- 
ticularly the ability to exercise wisely the engineering 
method, throw engineers not only into contact with 
technical problems but also into human and commercial 
relationships in industry. The student engineer even- 
tually faces problems of administration. In a history of 
management in this issue are recorded the significant 
steps by which engineers acquired a command of man- 
agement principles—the application of the engineering 
method to industrial and commercial enterprises. This 
great field of human effort has been opened up to the 
engineer by the significant contributions to it that engi- 
neers have made. 
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Engineering spreads out over wider and more distant 
fields, and an engineering career, begun in design, re- 
search, production, or operation, may end in the direc- 
tor’s office or the banking house. Research, even if it is 
concerned with apparently useless speculations on ulti- 
mate truth, is the seed corn of material progress, but a 
profitable harvest demands the practical arts of hus- 
bandry and economic common sense. Hence engineers 
turn more and more to economics, and to attempts to 
master the broader meaning of economic relationships. 
In addition to articles on economic subjects, this maga- 
zine publishes every month a review of a significant 
book on economics. In this issue this review deals with 
the important question of minimum wages, a problem 
that confronts the world of today as never before. 

But these evidences that an engineer must have sound 
knowledge, must apply skillfully the engineering 
method, and must concern himself with administration 
and economics are fortunately supplemented this month 
by Mr. Doherty’s article on the responsibilities of engi- 
neering as a profession. Engineers have only lately 
taken a serious view of their position as professional 
men. Indeed, in the country as a whole the professions 
have only recently begun to feel the force of public 
opinion on their professional status. A profession con- 
fers privilege; privilege i imposes obligations. Thinking 
on this subject is none too clear and not too widespread 
as yet, but the student engineer of today will graduate 
into a world where the problems of a profession will 
demand attention and solution. It is well to realize this 
situation early and be prepared to meet it honestly and 
effectively. 

Supplementing the full-length articles, several brief 
abstracts and comments are presented monthly for the 
purpose of tapping broader fields, of providing contact 
with day-by-day events that bear on the engineer's 
interests, and of introducing to readers, in human terms, 
a few men who have got into the news. This section, 
called “‘Briefing the Record,’’ contains much solid fare in 
capsule form. 

And lastly, there is the engineer’s relation to other 
engineers and to the public that is maintained by 
national engineering societies—by The American Society 
of Mechanical Engineers. All the elements of engineer- 
ing activity and interest so far mentioned are stimulated, 
advanced, and fostered by the Society and its publica- 
tions. Every issue of MecHANICAL ENGINEERING is de- 
voted to this great purpose and in every issue the 
A.S.M.E. News provides members of the Society with a 
means of keeping up contact with Society affairs. 

No simple definition of mechanical engineering has 
been attempted here. The purpose has been to show, by 
specific reference to the contents of this issue, how broad 
and how diverse mechanical engineering is, and, inci- 
dentally, to convince the prospective student member 
that he should comprehend the richness and importance 
of the profession he is about to enter, that he should 
ally himself in the A.S.M.E. with his fellow engineers 
for the benefit of himself and the profession, and that he 
should keep in touch with the profession by contracting 
a lifelong habit of reading MecHANicaL ENGINEERING. 
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THE COMBUSTION GAS TURBINE 


Its Present Stage of Development and Prospects for the Near Future 


By ADOLPHE MEYER 


BROWN, BOVERI & COMPANY, LTD., SWITZERLAND 


HE TERM ‘“‘constant-pressure gas turbine,’’ hitherto 
generally employed to denote a turbine actuated by the 
steady flow of the products of a continuous combustion 
under pressure, is inaccurate. The expression, ‘“‘constant- 
pressure turbine’’ was chosen to distinguish this machine from 
the constant-volume turbine, in which combustion takes place 
intermittently by explosion in a closed chamber with a sub- 
stantial rise in pressure. In the so-called ‘‘constant-pressure 
gas turbine’’ neither the combustion-chamber pressure nor that 
before the turbine remains constant in service as, for instance, 
the steam pressure of a boiler; on the contrary, they depend on, 
and vary with, the load. 
It is preferable, therefore, to call such a turbine a ‘‘con- 
tinuous-combustion gas turbine,’ or briefly, ‘‘combustion 
turbine,’ in contradistinction to the explosion turbine. 


OPERATION OF A SIMPLE GAS TURBINE 


In Fig. 1, which shows the combustion turbine in its simplest 
form, 4 is the combustion chamber in which the gases are pro- 
duced at a high temperature by the continuous combustion of 
some kind of fuel in an atmosphere of compressed air. 

According to the fuel used, such turbines are referred to as 
gas, oil, natural-gas, blast-furnace-gas, or pulverized-coal 
turbines. With all these fuels, the temperature of the combus- 
tion gases is high and must be reduced to a value compatible 
with the creep strength of the gas turbine blading. This can 
be done either by the addition of a large excess of air, or by the 
injection of water, or by a partial abstraction of heat by water- 
cooled surfaces, or other similar means. Of these methods, 
cooling by injection of water must be ruled out of considera- 
tion, because of the loss associated with the latent heat of 
evaporation. The plant shown in Fig. 1 is based on the use 
of excess air as a cooling medium, and of oil as fuel. 

The total quantity of air (combustion plus cooling air) is 
drawn from the surrounding atmosphere by the axial compres- 
sor 4, compressed to the combustion pressure of the order of 
20-30 lb per sq in. gage, and forced into the combustion cham- 
ber b. Part of the air serves as combustion air for the oil which 
enters the burner d at c, while the remainder is forced through 
the annular space between the wall of the combustion chamber 
and the burner jacket. Here it takes up heat from, and in- 
cidentally cools, the burner jacket, after which it mixes with 
the products of combustion, reducing their temperature to 
that admissible for the gas-turbine blading f. In this simplest 
form of gas turbine, the gases go straight from the turbine g 
to the chimney. The speed of the gas turbine is governed by 
controlling the fuel oil supply, and by means of a by-pass valve 
h which acts as a safety valve. In addition to the compres- 
sor referred to, the gas turbine drives the generator # either 
directly or through gearing. The only auxiliary machines 


Contributed by the Oil and Gas Power Division and presented at 
the Semi-Annual Meeting, San Francisco, Calif., July 10-15, 1939, of 
Tue American Society or MECHANICAL ENGINEERS. 

Based on a paper presented before The Institution of Mechanical Engi- 
neers, London, England, Feb. 29, 1939, but including additional and 
More recent data. Part of the historical section and some of the 
illustrations that appeared in the original paper have been omitted. 


of the plant are the starting motor j, which is of a size to insure 
the compressor supplying enough air to the combustion cham- 
ber for lighting up, and the lubricating and fuel-oil pumps. 

It will be seen that the early inventors’ aim to simplify the 
steam plant has been attained, there being no boiler with aux- 
iliary equipment such as feedwater pumps and water-treatment 
plant, no condenser with circulating water, air-extraction, and 
condensate pumps, no water-supply system, or cooling towers. 
The boiler is replaced by a simple combustion chamber, 
although the compressor is now larger and more expensive 
than the forced- and induced-draft fans of a normal boiler in- 
stallation. 

The reason early gas turbines did not prove successful is 
indicated in Fig. 2, which shows the thermal efficiency of 
a gas-turbine plant of the type illustrated in Fig. 1, as a func- 
tion of the over-all turbine and blower efficiency, and for dif- 
ferent turbine admission temperatures. It will be noted that 
even with an over-all efficiency of 53 per cent, corresponding to 
a turbine efficiency of 78 per cent and a compressor efficiency of 
68 per cent (values unlikely to be attained in early times), the 
efficiency of the gas turbine cycle with a gas admission tem- 
perature of 1000 F was zero, and would not have exceeded 5 per 
cent with a temperature of 1500 F, which even today is still 
inadmissible. The cause of this unhappy result must be sought 
in the great volume of compressed air required for mixing with 
the combustion gases to reduce the combustion temperature 
of approximately 3300-3600 F to a temperature which can be 
used with the gas-turbine blading. 

Inasmuch as the explosion turbine is outside the scope of 
the present paper, it is accordingly impossible to discuss here 
the Holzwarth turbine, but it would be wrong not to acknow!l- 
edge the enormous amount of work contributed during thirty 
years of unrelenting effort by Dr. Holzwarth and his collabora- 
tors to the development of the gas turbine, and not to say a 
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FIG. 1 DIAGRAM OF THE SIMPLEST FORM OF COMBUSTION-TURBINE 
PLANT 
(a, axial compressor; b, combustion chamber; ¢c, ignition point; d, burner; 
e, burner jacket; f, gas-turbine blading; g, reaction-type gas turbine; 
h, by-pass safety valve; 2, electric generator; and /, starting motor. | 
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word of praise for their tenacity and the material sacrifices 
made by them in following up the idea. 

The work done by Brown, Boveri & Co. in connection with 
the Holzwarth gas turbine resulted in the development of the 
Velox boiler,! whose principle is now well known to most 
engineers, but which nevertheless is referred to again because 
the experience gained with it led back to the combustion tur- 
bine. The Velox steam generator is a boiler fired under pres- 
sure, the pressure being produced by a compressor driven by a 
gas turbine, actuated by the exhaust gases of the boiler. Part 
of the pressure produced in the compressor is used to maintain 
high gas velocities in the heat-transmitting parts of the boiler, 
thus insuring high rates of heat transfer. The remainder of 
the pressure head is used to drive the gas turbine. This applica- 
tion of the gas turbine as an auxiliary rendered essential the 
creation of a compressor set having a high efficiency, otherwise 


1 “The Velox Steam Generator—Its Possibilities as Applied to Land 
and Sea,"’ by Adolphe Meyer, Mecuanicat ENGINEERING, 1935, vol. 57, 
p. 467. 
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the exhaust-gas turbine would be unable to develop the power 
required for driving the compressor, and the deficiency would 
have to be supplied by another source, which would have re- 
flected seriously on the efficiency of the boiler. 

The problem was solved by the development of a four- or 
five-stage reaction turbine and a ten- to twelve-stage axial 
compressor, the design taking into account the results of the 
latest research in the field of aerodynamics with the result that, 
in the majority of cases, not only is no supplementary driving 
energy required at full load but even excess power is available. 


PRESENT STAGE OF DEVELOPMENT OF THE COMBUSTION TURBINE 


The attainment of efficiencies of 70 per cent and more in large 
sets of this kind suggested that the possibilities of the com- 
bustion-turbine cycle for a prime mover without the use of 
steam be once more investigated. Fig. 2, which has already 
been used to explain why former designs failed to deliver any 
useful output, shows that with over-all efficiencies of 70-75 
per cent it is possible to obtain the following net output ef- 
ficiencies in the gas-turbine cycle: 


Gas temperature at 
turbine inlet, F 
1000 
1200 
1500 


Cycle 
efficiency, per cent 
15-18 
1S-25 
22-26 


The first question was: What temperature could safely be 
employed without harm to the gas-turbine blading? On the 
basis of experience obtained with a large number of Velox 
boilers, and from the operating records of hundreds of exhaust- 
gas turbines for Diesel-engine supercharging units, a temperature 
of 1000 F was considered absolutely safe for uncooled blades 
made of available heat-resisting steel, due allowance being made 
for inevitable temporary fluctuations of temperature during 
governing operations. 

The efficiency corresponding to this temperature, relative 
to the output at the coupling and the net calorific value of the 
fuel, and assuming an over-all compressor and turbine efficiency 
of 73-75 per cent, readily obtainable with net outputs of 2000 
8000 kw, could, according to the curves in Fig. 2, be expected 
to attain 17-18 per cent. 


APPLICATIONS 


The next question was: What use could there be for a tur- 
bine of this efficiency? In raising this question, it must be 
remembered that before high pressures were introduced, 18 
per cent was considered a satisfactory efficiency for a steam tur- 
bine of this size, but with higher pressures and temperatures, 
regenerative heating of the condensate, air preheating, and 
all the dodges in use in modern power stations, it is now pos- 
sible to attain for such outputs coupling efficiencies as high as 
25 per cent. To attempt to compete with the modern base- 
load steam turbine would, therefore, be useless. 


SUPERCHARGING IN CHEMICAL PROCESSES 


The demand for hot compressed air in connection with the 
Houdry cracking process? created the first interesting field of 
application for the gas turbine. Many chemical processes are 
favorably affected by an increase in pressure, either by intensify- 
ing the action of catalysts or otherwise assisting the reaction, 
and resulting in an improvement in quality or an increase in 
quantity of the product, or by enabling smaller and therefore 
cheaper apparatus to be used. In many such processes, super- 


2 “‘Houdry Process,’ by E. Houdry, W. F. Burt, A. E. Pew, Jr., 
and W. A. Peters, Jr., The Oil and Gas Journal, 1938, vol. 37, p. 40. 
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charging is impossible in 
practice, owing to the cost 
of compressing the air, but 
if the gases resulting from 
the process can be expanded 
in a gas turbine, and the 
power thus produced is suf- 
ficient to drive the compres- 
sor, supercharging is in many 
cases both feasible and eco- 
nomical. 

This applies to the Houdry 
cracking process, where the 
power generated by the ex- 
haust gases in the gas tur- 
bine more than suffices for 
supplying that taken by the 
compressor, the excess being 
used for driving a generator 
coupled to the set through 
gearing. Although the pres- 
sure drop in the apparatus used for the cracking process results 
in the electrical energy obtained being considerably less than 
that which would be delivered by a pure gas turbine, the en- 
ergy produced is sufficient to cover the power requirements of 
the cracking process, for which a Velox. boiler supplies the 
necessary steam. The gas turbine has an output of 5300 kw, 
and the input to the compressor is 4400 kw, the excess of 900 
kw being converted into electrical energy. The unit, which 
is shown in Figs. 3 and 4, has been in operation day and night 
for more than two years in the Marcus Hook Refinery of the Sun 
Oil Company, near Philadelphia. The experience gained with 
this gasturbine resulted in orders for 12 additional units, of which 
two are already running, one in Italy, and the other in Texas. 


STAND-BY AND PEAK-LOAD PLANTS 


Although the simple combustion turbine cannot yet compete 








FIG. 3 GAS-TURBINE SUPERCHARGING PLANT FOR THE HOUDRY OIL-REFINING PROCESS 
(Sun Oil Company, Marcus Hook, near Philadelphia, Pa.) 
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FIG. 4 GAS-TURBINE UNIT SHOWN IN FIG. 3 WITH TOP REMOVED 


with the modern steam plant for base-load purposes, it deserves 
serious consideration as a stand-by and peak-load unit, on ac 
count of its special advantages. It is of simple design, cheap, 
light, requires little space, and, last but not least, is not de 
pendent on any water supply. This means that the founda- 
tions and buildings are cheap, and that the plant can be in 
stalled right at the point of consumption. 

These advantages are of particular importance in the case of 
so-called bombproof emergency stations, such as are now fre- 
quently built to meet the power requirements of key industries 
in time of war, and for the maintenance of the essential serv 
ices of towns (such as waterworks) which normally receive 
current over transmission lines, inthe event of the power supply’s 
being interrupted. An example of this type of plant is the 
4000-kw set ordered for the city of Neuchatel a year ago. 
Fig. 5 illustrates the extraordinary simplicity of such a power 

— station. The set operates 
on the principle of the dia- 
gram shown in Fig. 1. The 
only auxiliary plant is the 
separate small Diesel-driven 
alternator, which, in the 
event of acomplete failure of 
power, serves to supply the 
starting motor of the gas tur- 
bine. Fig. 14 shows the set 
being tested at the plant of 
Brown, Boveri & Co. in 
Baden (Switzerland). The 
set is designed for operating 
at a temperature of 1000 F 
before the turbine, and with 
the pressure ratio of the 
blower amounting to about 
4. As it is intended only 
for emergencies, air preheat- 
ing was not adopted. The 
guaranteed thermalefficiency 
is 16 per cent. 


COMBUSTION-TURBINE 
LOCOMOTIVE 


An interesting application 
of the gas turbine is the gas- 
turbinelocomotive. Itis well 
known that the efficiency of a 
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steam locomotive is only of che order of 8-12 per cent, the latter 
figure allowing for all improvements made in the course of the 
last few years. The gas turbine with its coupling efficiency of 
17 to 20 per cent finds here a promising field of application, since 
it should be possible to obtain an efficiency of approximately 
15 per cent with mechanical transmission, or approximately 
14 per cent with electrical transmission. These efficiencies do 
not naturally allow for competition with the Diesel engine, 
but the difference between the fuel consumptions of the two 
machines is in many cases fully compensated by the difference 
in the costs of Diesel oil and fuel. Moreover, in many cases 
the possibility of getting more power from a given size of loco- 
motive is of greater importance than the efficiency. Since about 
twice the output can be installed in a combustion-turbine loco- 
motive than in a corresponding Diesel-engine locomotive, the 
former, in many cases, deserves due consideration from this 
point of view. Another advantage, compared with steam loco- 
motives, is the fact that the gas-turbine locomotive needs no 
water, thus doing away with cleaning of boilers and interrup- 
tions of service resulting therefrom. 
In the case of electrical transmission, only the gas-turbine 
5 BOMBPROOF GAS-TURBINE-DRIVEN 4000-KW STAND-BY part is new, the generators, motors, and switchgear being 
PLANT FOR THE CITY OF NEUCHATEL adopted from the Diesel-electric locomotive without modifica- 
tion. The gas turbine which drives the generator through gear- 
ing can always be operated at the most suitable speed for the 
compressor, so that the engine gives a high efficiency at all 
speeds and loads. Such a locomotive is, of course, heavier and 
more expensive than one with mechanical transmissions, but 
aa = since it will be necessary to provide, in addition to the forward 
SOOO I OOD TOD OO. oo. oe turbines, reverse turbines or corresponding reversing gears, 
d! al difficulties may have to be overcome, especially in case of high 
FIG. 6 DIAGRAM OF A GAS-TURBINE-ELECTRIC LOCOMOTIVE outputs. Fig. 6 shows a gas-turbine locomotive with electrical 
transmission. Fig. 7 compares different designs and sizes of 
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(4, compressor; b, heat exchanger; c, combustion chamber; d, gas turbine; ; 
e, gearbox; and f, electric generator.) locomotives 





High- Standard | Gas-turbine High- 
pressure locomotive | locomotive pressure 
Technical locomotive with with locomotive 

data with reciprocating| electrical with con- 
reciprocating engine trans- densing plant 
engine mission _| and electrical 
trans- 
mission 

















Locomotive I II III IV 
Railway _sys- North North Project Union Pacific 
tem Railroad 

Type 2 Co 2 C2 2Do2 2 Co-Co 2 
Builder Swiss Loco- |} Alsacienne Brown, General Elec- 
motive and Boveri tric Com- 
Machine pany 
Works, Win- 
terthur, and 
Alsacienne 
Power at rim of 3,000 (2) x 2,500 
wheel, h.p. 
Thermal _ effi- 12 14:5 
ciency at rim | 
of wheel, per | 
| cent | 
‘Service weight | 
with tender, ! 
tons | 
\Speed, m.p.h. . | 85 100 
| 
| 
| 


























135 (2) x 234 








(Fuel Fuel oil Fuel oil 
‘Length includ- 63 (2) x 100 








2x100’-0” | ing tender, 





| feet 











7 GAS-TURBINE LOCOMOTIVE COMPARED WITH STEAM AND STEAM-ELECTRIC LOCOMOTIVES 
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The Swiss Federal Railways recently placed an order with 
Brown, Boveri & Co. for a gas-turbine-driven locomotive 
designed for 2200 bhp at the generator coupling or approxi- 
mately 1900 bhp at the tread of the driving wheels. This 
locomotive, of the 1A—B-Al type, has a maximum speed of 
75 km per hr. The locomotive is to have a heat exchanger 
of about 3000 sq ft heating surface, which will return part of 
the heat of the exhaust gases of the gas turbine to the com- 
pressed air. With a working weight of approximately 95 tons, 
the fuel-oil consumption will be 0.88 lb per hp-hr. The power 
required to start the combustion engine is to be supplied by a 
battery. 


BLAST-FURNACE PLANTS 


Interesting possibilities for the application of the gas- 
turbine drive are offered by blast-furnace plants, especially 
when the air supply for the blast furnace and its heating are 
combined with the operation of the combustion turbine by 
using the same compressor and, also, a common combustion 
chamber for both purposes. This combination becomes par- 
ticularly interesting when the air heaters are fired under pres- 
sure, in which case their dimensions can be considerably re- 
duced, as shown in Fig. 8, which shows in the top left-hand 
corner a comparison between the dimensions of ordinary air 
heaters and supercharged ones; on the right-hand side are 
shown the air heaters with the accessory machines. 

The Mannheim plant of Brown, Boveri & Co. have at 
present under construction two gas-turbine-driven blast-fur- 
nace blowers. Apart from the innovation of the gas-turbine 
drive, these blowers are noteworthy for the fact that they also 
supply the air required by the gas turbine. They are of the 
axial-flow type designed for a volume of air three times as great 
























































FIG. 8 


Output 25,000 cu ft per min; blast temperature 1650 F; combustion pressure 22 Ib per sq in.; and dura- 

tion of cycle 10 minutes. Supercharging set: A, gas turbine; B, combustion-air compressor; C, gas compres- 

sor; D, auxiliary motor; and E, booster blower for the blast air. Blast heater: F, combustion chamber, a, 

combustion-air supply; 4, gas supply; c, mixing chamber; d, burner; e, refractory; G, regenerators; H, air pre- 

heater for the blast (recovery); and J, stack. Changeover valve gear: h, hot gases; j, hot blast; k, cold gases; 
1, cold blast; and m, by-pass for temperature regulator. ) 
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FIG. 9 GAS-TURBINE-DRIVEN 35,000 CFM BLAST-AIR PLANT 


(a, gas turbine; 4, axial blower; c, starting motor; d, gear; e, combustion 
chamber; f, gas blower; g, heat exchanger; 4, blast-air outlet; and 2, 


lubricating and governing oil pump. 


as that required by the blast 
furnace. This large increase 
in delivery volume not only 
insures very high compressor 
efficiencies, but also facili- 
tates governing, since even 
considerable fluctuations in 
the blast requirements result 
ef in comparatively small varia- 

b tions in the total delivery vol- 
ume of the compressor. The 
maximum air requirements of 
the blast furnace for each set 
amount to 59,000 cu ft per min 
or 260,000 Ib per hr, while the 
blower delivers 770,000 Ib per 
hr; two thirds of the air goes 
to the gas turbine; 44,000 lb 











per hr is used as combus- 








VELOX BLAST-FURNACE HEATER WITH COMBUSTION UNDER PRESSURE SUPERCHARGED BY GAS- 
TURBINE-DRIVEN AIR AND GAS COMPRESSORS 


tion air, and the rest as cool- 























tsb. ingair. The air pressure is 17 

eae se pores Ib per sq in. and the fuel is 
P—94\— 1 tT blast-furnace gas compressed 
A iB D by a special blower coupled to 


the gas turbine through gear- 
ing. 

The gas turbine is a four- 
stage-reaction type and de- 
livers 9450 kw at 2600 rpm. 
The normal temperature of the 
driving gas is 1000 F ar full 
load and the expansion ratio 
approximately 2.0. The 
blower is of the axial-flow 
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FIG. 10 EFFICIENCY AT COUPLING OF 2000-KW COMBUSTION 
TURBINE 


CWith temperature of 1000 F at the turbine inlet and air preheating by 
exhaust gases with different sizes of preheater. 
Surface of heat exchanger for 2CO00 kw 


Curve 1 0 sq ft 
Curve 2 5,000 sq ft 
Curve 3 15,000 sq ft 
Curve 4 30,000 sq ft 
Curve 5 © sq ft (theoretical) 


Temperature before turbine, 1000 F; temperature of intake air, 68 F; 
compression without cooling.) 


type and requires 8700 kw at 2600 rpm. The ratio of compres- 
sion is 2.2 and the final air temperature approximately 220 F at 
an intake temperature of about 70 F. 

The blast-furnace-gas blower, designed for 8500 rpm, is 
capable of delivering a maximum volume of 42,000 Ib per hr of 
blast-furnace gas, though only about 33,000 Ib per hr are re- 
quired at full load. At an intake temperature of 120 F the 
delivery temperature is around 360 F and regulation of the 
volume is achieved by a by-pass. This blower is the axial- 
flow type with a maximum rating of 750 kw. For starting, a 
direct-coupled 170-kw electric motor brings the speed of the 
blower up to 1000 rpm, which is then automatically discon- 
nected and driven by the gas turbine. 

The temperature of the exhaust leaving the turbine is approxi 
mately 700 F. To recover part of the exhaust heat, a heat ex- 
changer having a heating surface of about 40,000 sq ft pre- 
heats the air, which leaves the compressor, from 210 to 660 F. 
The thermal efficiency of the plant is expected to be approxi- 
mately 18.7 per cent and represents the ratio of the heat value 
of the useful air (blast-furnace air) compressed adiabatically 
from atmospheric pressure at an inlet temperature of 70 F 
and 17 lb per sq in. to the heat value of the fuel supplied. 
However, if the efficiency is a function of the shaft output of 
the blast blower Cif it were a separate unit and only designed to 
supply the blast), it would be 22.7 per cent. These efficiencies 
are obtained with a full-load efficiency of the gas turbine of 
87 per cent, and of the compressor of 83 per cent. 

A noteworthy simplification and improvement in supplying 
air for blast furnaces by means of gas turbines is obtained if 
not only the blast and air for the gas turbine are supplied by 
the same compressor, but also the same combustion chamber is 
used for the heating of the blast and the production of the 
gas. The highly compressed heating gases produced in the 
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common combustion chamber heat the top stage of the blast 
heater first and then flow from there to the gas turbine. Since 
the temperature of these driving gases is usually too high, they 
are mixed with cooler air before they enter the gas turbine 
After having been expanded and used to drive the gas turbine, 
the gases flow into the lower stage of the blast heater, which 
also forms the preheater for the combustion air and the blast 
furnace gas consumed in the combustion chamber. Conse 
quently the combustion air, cooling air, and the blast are sup- 
plied by one blower. Since the heating gases of the upper 
stage of the blast heater are also the driving gases of the gas 
turbine, their pressure is the same or may be even higher than 
the blast pressure. The upper stage of the blast heater there- 
fore must be designed as a ‘‘pressure-fired’’ or “‘pressure- 
charged’’ blast heater. On account of the greater density of 
the heating gases, the considerably greater .velocity of flow 
generally adopted, and the high specific transmission resulting 
therefrom, its heating surfaces and dimensions are smaller than 
those of the regular type. 

Also in process is a gas turbine for a plant which later will be 
equipped with pressure-fired blast heaters and a common com- 
bustion chamber arranged as described above. The compressor 


of this plant is capable of delivering 440,000 Ib of air per hour, 
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FIG. 11 EFFK.IENCY AT COUPLING OF A 2000-KW COMBUSTION 
TURBINE 
With a temperacure of 1000 F at the turbine inlet and air preheating by 
exhaust gases with different sizes of preheater, and preheating of the 
gases to the initial temperature between two stages. 
Surface of hea. exchanger for 2000 kw: 
Curve 1 0 sq ft 
Curve 2 5,000 sq ft 
Curve 3 15,000 sq ft 
Curve 4 30,000 sq ft 
Curve 5 © sq ft (theoretical) 
Temperature be‘ore turbine, 1000 F; temperature of intake air, 68 F; 
compression wi:hout cooling; turbine efficiency, 86 per cent; and com- 
pressor efficiency, 83 per cent.) 


154,000 lb or 35,000 cfm of which is used as blast, while 286,000 
lb per hr is supplied to the gas turbine. The pressure at the 
compressor is 17 Ib per sq in., and before the gas turbine 16 
lb per sq in., and the temperature of the driving gas is 1000 F 
The gas turbine develops 5440 kw, the compressor requires 
4980 kw, and 460 kw is consumed by the blast-furnace com- 
pressor and gearing. The speed of the gas turbine and blower 
is 3300 rpm and that of the blast-furnace-gas compressor 9600 
rpm. The gases leave the turbine at 780 F and flow into a pre- 
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heater which heats the blast-furnace gas and the combustion 
and mixing air to 680 F. It is expected that the efficiency of 
the plant, shown in Fig. 9, with reference to the adiabatic 
compression of air used for the furnace, will be 18 per cent. 
The plant will be equipped at first with an ordinary combus- 
tion chamber used exclusively for producing the driving gas. 
It is intended later to couple it to a pressure-fired blast heater. 
The temperature of the gas before the gas turbine will then have 
to be increased to 1100 F, and the pressure of the compressor to 
26 |b per sq in. 


IMPROVEMENTS IN THE CYCLE 


The first two applications already referred to correspond to 
the design shown in Fig. 1. An important improvement is 
attained by the utilization of the heat of the exhaust gases of 
the turbine to preheat the compressed air as applied in the gas- 
turbine locomotive and the blast-furnace plant. In Fig. 10 
the coupling efficiencies of the gas-turbine set, with heat ex- 
changers of different sizes for an output of 2000 kw, and a tur- 
bine admission temperature of 1000 F, are plotted against the 
pressure ratio of the compressor. It is seen from these curves 
that the recovery of the heat of the exhaust gases in a heat ex- 
changer of 5000 sq ft raises the cycle efficiency from 16.5 to 
21 per cent, i.e., brings about an improvement of 27 per cent. 

A further improvement can be achieved by dividing up the 
gas turbine into several cylinders and reheating the gas be- 
tween the cylinders to the initial temperature, as shown in 
Fig. 11, which is for a 2000-kw unit operating with an admission 
temperature of 1000 F and one intermediate-reheat stage. As 
can be seen from this diagram, it is thus possible to obtain an 
efficiency of 19 per cent without preheating the combustion air, 
and 22.5 per cent with the previously mentioned 5000-sq ft 
preheater. The number of reheating stages is limited by the 
increased cost of the plant, as well as by the pressure drop in 
the piping and combustion chambers. 

Another innovation which improves the efficiency at frac- 
tional loads, but not at full load, can be obtained by using two 
turbines, one driving the compressor only without giving any 
power, and the other supplying only power. The efficiencies 
of the single-shaft arrangement and a two-shaft arrangement, 
for a unit of 2000 kw, each having an air preheater of 7500 sq 
ft and operating with an admission temperature of 1000 F, 
are compared in Fig. 12. The improvement at fractional loads 
takes place because the turbine driving the compressor can al- 
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FIG. 12 THERMAL EFFICIENCY AT COUPLING AS A FUNCTION OF THE 
LOAD 


\4, thermal efficiency without recovery, single-shaft arrangement with 

One turbine; and 4, thermal efficiency with recovery, two-shaft arrange- 

ment with two turbines, one driving the compressor and the other driv- 

ing the generator. Temperature before turbine, 1000 F; surface of 
heat exchanger, 5000 sq ft for 2000 kw.) 
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ways be operated at the most suitable speed for the compressor, 
independently of the speed of the turbine supplying the useful 
power. 


PROPOSED APPLICATION TO SHIP PROPULSION 


A promising field of application for the combustion turbine is 
to be found in the propulsion of ships. Although competition 
with modern geared turbine plants cannot yet be contemplated, 
the question of placing 2000-4000 hp combustion turbines in- 
stead of reciprocating engines on oil-fired ships already de- 
serves full investigation by interested parties, since efficiencies 
over 20 per cent can be obtained with a combustion-turbine 
plant through utilization of the heat of the exhaust gases for 
preheating the air, which means an increase of approximately 
20 per cent on those attained with reciprocating engines. 

The prospects for merchant ships will depend upon the con- 
ditions applying, and each case must be examined individually 
A very different state of affairs prevails, however, in the case of 
warships, and, in particular, torpedo boats or destroyers, which 
are usually driven by steam turbines. Here the drive is a compro- 
mise, since the top speed entails outputs ten or even twenty 
times that required at normal cruising speed. Consequently, 
the steam and oil consumptions at both the top and cruising 
speeds differ considerably from those customary in the opera- 
tion of stationary plants. The efficiency of such a marine 
turbine plant at full speed is approximately 14-18 per cent, 
i.e., of the order of that which can be obtained with a gas- 
turbine plant without preheating the combustion air. At 
cruising speed the efficiency may be even as low as 11-14 per 
cent. There is, therefore, no reason why a simple form of gas 
turbine should not be considered, in view of the fact that the 
average oil consumption over the whole speed range of the ship 
would be equal to the average of a steam drive. If, however, 
the many advantages afforded by the gas-turbine drive over the 
steam-turbine drive are taken into account, even a slightly 
higher fuel-oil consumption could be accepted. 

These advantages are: 


1 The great simplification of the plant, brought about by 
the omission of the boiler with its feedwater evaporating plant. 

2 The reduced vulnerability when in action, due to the 
absence of large volumes of water and steam at high tempera- 
tures and pressures stored in boilers and steam pipes. 

3 The simplification due to the omission of the condensing 
plant with all its auxiliaries, corrosion problems, and other 
troubles. 

4 The rapidity with which the gas-turbine plant can be 
brought into service, only as many seconds being required as 
minutes are needed for a boiler installation. 

5 The fact that the plant stops and becomes cool within a 
few seconds of cutting off the fuel supply, because the stored 
energy is quickly absorbed by the compressor which pumps 
cold air through, and thus cools the combustion chamber and 
gas turbine. 


PROPOSED APPLICATION IN WIND TUNNELS 


A comparatively small but interesting field of application is 
the drive of wind-tunnel blowers for testing airplane forms. 
Such drives, which require a considerable amount of power (up 
to 5000 hp) for testing purposes, and, usually for short periods 
only, are very unfavored consumers of current, and are charged 
for energy at high rates; moreover, the periods during which 
power can be taken are frequently restricted. 


PROPOSED APPLICATION IN A COMBINED GAS-TURBINE AND STEAM 
PLANT 


The more important fields of application for which gas-tur- 
bine plants have already been supplied or proposed have been 
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enumerated. The potentialities of this type of prime mover 
are, however, far from exhausted by this account. Mention 
may be made of at least one additional field, namely, the com- 
bination of the combustion turbine with the utilization of the 
heat of the exhaust gases for producing steam in exhaust-gas 
boilers together with, or instead of, preheating the combustion 
air. In many cases where there is a demand for steam in addi- 
tien to energy, the combustion turbine with an exhaust-gas 
boiler is more economical and cheaper than a high-pressure 
steam plant with back-pressure or extraction turbines. 


A GLIMPSE INTO THE FUTURE 


Fig. 2 shows that an increase in the over-all efficiency of com- 
pressor and turbine from 70 to 75 per cent raises the cycle ef- 
ficiency from 15 to 18 per cent, representing an improvement of 
20 per cent. Every 1 per cent increase in the efficiency of the 
compressor or the turbine means, therefore, an improvement 
of 4 per cent in the cycle efficiency. Here, then, is a field in 
which much progress may be expected. 

Fig. 2 also shows the improvement accruing from the use of 
higher temperatures at the gas-turbine inlet. Such tempera- 
tures will be admissible either when materials of a correspond- 
ingly high creep strength are available, or when some means is 
devised for protecting the blading of the materials now used 
against the effects of such high temperatures. It can be seen 
from the curves that with an over-all compressor and turbine 
efficiency of 76 per cent, increasing the temperature at the 
turbine inlet from 1000 to 1200 F, raises the cycle efficiency from 
18 to 23 per cent, representing an improvement of 28 per cent. 
Fig. 13, which gives the cycle efficiency for a two-cylinder 
2000-kw gas turbine with intermediate reheating and a tem- 
perature of 1200 F, indicates that the efficiency reaches 24 per 
cent without air preheating, 26.5 per cent with a preheater of 
§000-sq ft heating surface, and 33 per cent with a preheater 
of 30,000-sq ft heating surface. 

The prospects of the gas turbine, if it is possible—as the 
author believes it is—to raise the temperature in the near 
future to 1200 F, can be readily appreciated. This belief is 
based upon the experience obtained with a number of Deisel- 
engine supercharging units which have been in operation for 
a considerable time at temperatures approaching this value, 
and on tests with relatively rudimentary cooling arrangements, 
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FIG. 13. EFFICIENCY AT COUPLING OF A 2000-KW COMBUSTION 
TURBINE 
(Temperature, 1200 F at turbine inlet; preheating of the air by ex- 
haust gases with different sizes of preheaters; reheating of the gases 
to the initial temperature between two stages. 
Surface of heat exchanger for 2000 kw: 
Curve 1 0 sq ft 
Curve 2 5,000 sq ft 
Curve 3 30,000 sq ft 
Curve 4 © sq ft (theoretical ) 
Temperature before turbine, 1200 F; temperature of intake air, 68 F; 
turbine efficiency, 86 per cent; and compressor efficiency, 83 
per cent.) 


which show that temperatures around 1800 F are in the realm 
of possibility. 

The picture which this paper has attempted to convey, of 
the present state and future of the combustion turbine, is neces- 
sarily incomplete, but it will serve to show that the subject is a 
promising one, full of interesting possibilities and the fulfill 
ment of a dream long cherished by engineers. 


IN FIG. 5 ON TEST 
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SOCIAL RESPONSIBILITY 
of the ENGINEER 


By ROBERT E. DOHERTY 


PRESIDENT, CARNEGIE INSTITUTE OF 


HETHER engineers should assume a larger measure of 

social responsibility has been debated extensively dur- 

ing the last decade with practical results that are not 
impressive, yet there appears to be significant crystallization of 
professed opinion. While the view still lingers here and there 
that the engineer should stick to his technical knitting, letting 
other professional men worry about the social consequences of 
his work, there is nevertheless a pervasive and growing opinion 
that he should play a more active part in the social realm and 
that his educational preparation should take this aim into 
account. However, the extent of the discussion and of apparent 
agreement upon this point is out of all proportion to the prac- 
tical results as measured either by active participation or by 
changes in educational programs looking to participation. 
Progress seems to be stymied biologically; after professional 
maturity we seem to exhibit a certain elasticity of professed 
view but tend nevertheless to cling tenaciously to established 
habits. Not having participated, we don't start. Thus as a 
profession of engineers and educators we seem to agree upon 
principle, and more or less let it go at that. 


MUCH TALK BUT LITTLE ACTION 


There is significant evidence of this attitude. While a few 
national engineering societies appear interested in social values 
that might come from united effort, others seem indifferent. 
Witness the precarious status of the American Engineering 
Council, which is withering from lack of support; yet it repre- 
sents the only national medium through which the engineering 
profession as a whole can serve national welfare as well as its 
own interests. And it is my understanding that the Council 
has done a good job within its means. Another example is the 
Engineers’ Council for Professional Development. This is the 
only organization that is constituted by proper representation 
to lift the engineering profession on all fronts to the level that 
it deserves and that we all wish for. And it has made measur- 
able beginnings in four important directions, as presumably you 
all know. Yet the reservations with which some engineering 
societies enter it indicate a significant attitude of self-sufficiency. 
Naturally it is not for me to question in the least their full right 
to any attitude they wish to assume. I am merely citing it as 
evidence to my point that the engineering profession, although 
tending to agree that the engineer’s station in society should be 
higher and his responsibility greater, has not yet reached the 
point of doing much about it. Neither has the teaching pro- 
fession, as a glance at engineering curricula will indicate. A 
few show some revision toward the end of greater social and 
humane understanding, but by and large the portion of the 
curriculum assigned to this end is distressingly meager. Status 
quo tends to persist. 

Meantime national life proceeds more and more precariously. 
While we tire of hearing tales of woe, the ugly fact is that 
strife and confusion characterize the American scene. Pres- 
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sure groups fight for selfish advantage; political demigods try 
to out-do each other in leading raids upon the public treasury; 
labor fights with employers and with itself; and government 
and business are at loggerheads. Although Theodore Roosevelt 
invented the ‘‘square deal," Woodrow Wilson the ‘‘new free- 
dom,”’ Herbert Hoover the “‘new era,’’ and Franklin Roosevelt 
the ‘“‘new deal,’’ nevertheless after a generation of political dis- 
covery and invention, the American people have become more 
baffled than ever in their efforts to incorporate the vast dis- 
coveries and inventions of science into their scheme of living so 
that they might realize in peaceful, prosperous, and happy lives, 
the limitless potentialities of these intellectual and material 
achievements. Individuals, groups, classes, and nations 
quarrel over the division of limited production instead of co- 
operating to provide an abundance for all; and they wantonly 
squander existing values and mortgage those of the future. 
Youth is discouraged; businessmen are confounded; trustees 
of great endowments don’t know what to do; men without 
funds and men without work don’t know what to do; nobody 
knows what to do! 

What is the outlook? One's optimism is, I realize, likely to 
be adversely conditioned by immediate circumstances such as 
those I have just mentioned. On the other hand, the mere ex- 
hibition of optimism unfortunately is not very fruitful in an 
analysis; and whistling in the dark will not stop the lurking 
gangster. So at least for the next few minutes I may appear to 
assume the role of the pessimist, for | must confess that within 
my limited view there is little promise of long-range social 
felicity unless I postulate some new element that is not yet 
manifest in the body politic. 


IS SOCIAL CONFLICT NECESSARY? 


History is not reassuring. In his article ‘‘Are Revolutions 
Necessary,’’ historian Guy Stanton Ford, now President of 
the University of Minnesota, said this: *‘To the question ‘Must 
short-time and long-time changes end always in conflict and 
violence?’ the historian can only answer with certainty that 
the clash between beneficiaries of the existing order and ex- 
asperated advocates of change has always so ended. Each 
time, resistance to modest reform is blind to the wisdom of 
concession and the necessity of change. If concessions are 
made, they come too late. The demands have risen and the 
price of peace is again too high, only to become again too 
cheap. The reactionary breeds the radical among reformers, 
the approaching conflict falls under the leadership of these two 
opposing extremes, and the conflict follows. The process has 
been repeated so often in so many fields that it appears inevita- 
ble and, historically speaking, necessary. 

‘‘Have we before us any hope that mankind has, after all 
these centuries, learned a way to make, without violent dislo- 
cation, the necessary readjustments in his relations to his 
material environment and his fellow man?” 

To President Ford's answer that there may be hope if we can 
learn to be tolerant and maintain the sanctity of free press, free 
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speech, and the scholar's immunity to pursue truth, I would 
add two other essentials: (1) That we learn to make practical 
use of a new power within our reach that the generations of 
history did not have—the power of reasonable prediction that 
may come from the scientific method if it be applied to social 
and economic problems with the same intelligence as it has been 
applied during the last few generations to physical problems; 
and (2) that in our democracy we find a way to accomplish 
widespread social interest and understanding among profes- 
sional men. Tolerance is necessary, but understanding there 
must be also; the issues even in their simplest forms become too 
much for most untrained, uninformed minds. There must be 
here and there among the masses cultivated intellects that can 
understand and give support to informed decision. And there 
must be in the councils of the state and nation not merely pro- 
fessional expertness, but expertness fortified by broad social 
understanding and a willingness to cooperate. 

I am clear that there is no political panacea for our woes. 
Many feel that a less severe attitude by the national administra- 
tion would be helpful, but 1 am confident that neither such an 
attitude nor a change of administration would solve the prob- 
lem, because at bottom it is not political. It existed before the 
present administration came to office and will continue when a 
new administration comes to power. Social forces of the char- 
acter and magnitude of those which now press us are not to be 
controlled by the fickle furor of partisan politics. Oscillating 
like a mighty, sweeping pendulum, they swing us back and 
forth with ever-increasing violence between glut and poverty. 
And it will take more than political oratory to deal with the 
situation. 

The job of professional statesmanship is to see that an end be 
put to the political hand-to-mouth method of dealing with 
social problems, and that these be recognized and attacked 
early enough and intelligently enough so that people's minds 
may become gradually accustomed to the new ideas involved. 
Then perhaps necessary change may be effected without violence 
and chaos. It is my purpose during the next few minutes to out- 
line how I think engineers should enter this situation, why 
they should assume greater social responsibility, what it might 
be, and how their active interest might be won. 


COMPETENCE NEEDED IN A DEMOCRACY 


The fundamental ground on which I believe engineers should 
assume greater social responsibility is the fact that, after all, 
we live in a democracy. I have found it difficult to elicit inter- 
est in this idea because there is a widespread inclination to re- 
gard allusions to democracy and competent citizenship as senti- 
mental vapor—as something nice to talk about, especially on 
flag day, but not in serious meetings of the kind I take this to 
be. Such matters are left largely to primary and secondary 
schools. But I do hope we can set aside such insidious preju- 
dices if we have them, because there is involved here a deeper 
significance than momentary patriotic fervor; a greater re- 
sponsibility, especially for professionalmen, than merely voting, 
accepting majority rule, and understanding the machinery of 
government Our question transcends these; it strikes at the 
heart of the matter. Lifted out of the welter of confusing 
elements, the question we must answer is whether in our think- 
ing and planning in connection with the future of engineering 
and engineering education in this country we are ready sincerely 
to accept as a philosophical basis the principle of democracy. If 
we are not, then I recommend that we prepare our exit. 
If we are, then we are obliged, if we be rational, to accept the 
implications 

These are simple. If the people or their representatives are 
to settle questions of state—and national concern—then cer- 
tainly they must be competent to do so or the whole system 
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becomes a farce. Indeed it appears already to be approaching 
this. Issues have become too complex for the masses to under- 
stand; indeed they have become too complex for those whose 
business it is to understand and deal with them. By the very 
nature of the case, therefore, if we accept the theory of democ- 
racy we must accept also the proposition that there should be 
available to government at all its levels intelligent understand- 
ing and competence to deal with problems of statesmanship 
that have to be solved. 

Such competence in a democracy cannot be confined to a 
capacity for balancing the relative advantages of different 
courses of action and approving that course which appears 
best; it must include as well competence in the use of present 
day facilities for making these alternatives understandable to 
the voters by whom basic issues are decided. This require 
ment carries the problem into a field which scientifically 
trained men are frequently reluctant to enter—that of pub- 
licity and propaganda. But unless educated citizens are pre- 
pared to make themselves competent in this field for the benefit 
of society at large, their efforts, no matter how wisely con 
ceived, will be overwhelmed by the propaganda of pressure 
groups who pursue selfish interests and who frequently have the 
skill to clothe these interests in the robes of patriotism and 
public welfare. Educated citizens must learn to explain social 
problems as well as to solve them. 

To my mind, therefore, acceptance of the principle of democ- 
racy implies a new emphasis in education and a new sense of 
responsibility of citizenship on the part of professional men, 
not only as individuals but also as organized professional 
groups. It seems to me necessary that there be a pervasive in- 
filtration, among the citizenry, of professional people who will 
have become socially literate and who will feel the responsi- 
bility that goes with advantage and privilege; and further 
that professional groups hold constantly and pre-eminently in 
view their status as organic units of a democracy now under 
stress and their responsibility to help save it for future genera- 
tions. 

Then there are other grounds, I contend, why engineers have 
an especial responsibility. In proposing these grounds, how- 
ever, I hope I need not disclaim the supposition that engineers 
are self-righteous and endowed with special intellectual gifts 
and that therefore as a professional group they are the hope of 
the world. There are, however, two special facts regarding 
engineers that place them in a unique position, and I need do 
no more than mention them to this audience. One is that the 
very nature of their professional work affects social organiza- 
tion. For example, in industrial management where they hold 
forth, social and economic problems loom large. Moreover, 
their technical achievements are associated with the origin of 
basic social problems—for instance, immediate technological 
unemployment and the rapid fundamental alteration of the 
physical environment of society. Thus being the authors of, 
and therefore intimately understanding, the causes themselves, 
they should be in an advantageous position to learn how to 
control the effects. 


ENGINEER'S METHOD IS EFFECTIVE 


The other special fact is the effectiveness of the engineer's 
method. The care and objectivity with which he approaches 
a problem, his insistence upon understanding its elements as 
far as may be practicable before deciding upon plans, the im- 
partiality of his decisions, the firmness of his execution—these 
are certainly something to be desired in social and economic 
affairs. The discipline of dealing with facts and principles that 
demonstrate themselves—sometimes publicly, if the bridge 
fails—has been widely and justly praised as a commendable 
attribute of the engineer's calling. So I am only repeating a 
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commonplace when I propose that there is undoubtedly some- 
thing in the engineering method, the scientific method, that is 
wanting in many social procedures and that could with great 
profit be exercised there. But believing this, I yet know that 
it would be putting the doctrine of transfer of ability to severe 
stress to move the engineer with his present knowledge and 
method over into the social realm without an appropriate 
leavening of his mind with humane appreciation and social 
understanding. But with this, I am confident that his method 
would greatly reinforce the attack upon those sociai problems 
that are related to his fields, or are a part of them. 

Thus his method and the social implications of his work are 
cogent reasons for his assuming greater social responsibility; 
and added to these is the fundamental proposition that responsi- 
bility is doubly implied in democracy—through his citizenship 
and his organized professional connections. 


WHAT IS ENGINEER'S RESPONSIBILITY? 


What might that responsibility be? In what ways might the 
engineer become socially more serviceable? I have already in- 
dicated this in general terms. To be more specific brings one 
close to the realm of speculation. What, for instance, might 
the engineer actually do as an educated citizen? Just what 
every other educated citizen should do: Keep informed regard- 
ing public issues, arrive at intelligent convictions, and give 
these as forceful expression as possible by such means as may be 
at his command. These means obviously include active co- 
operation with other citizens in the promotion of causes which 
appear sound; helping the masses understand; and taking a 
much more extensive hand in public service in his local com- 
munity, Or in state or national affairs. 

Moreover, engineers are increasingly forced to assume social 
responsibilities incident to their professional service. Managers 
and promoters of new technical undertakings must, willy-nilly, 
take account of the social consequences of alternative approaches 
to problems which have to be solved, and because the social 
and the technical aspects of these problems are interwoven, the 
two must be handled concurrently. The engineer who is blind 
to the social implications of his work is a less efficient engineer 
when social problems are involved than the one whose analysis 
includes necessary social factors, because whether we like it or 
not these have become a part of engineering activity. The 
engineer's achievements in management on the material, tech- 
nical, and economic sides have been magnificent, and he has fre- 
quently rendered notable service on the social side of his under- 
takings. In other cases, however, social ills, avoidable and 
unavoidable, have accompanied engineering progress, and it has 
become clear that the engineer has an important responsibility 
in helping to ameliorate these conditions. In the midst of man- 
agement he certainly is in a most favorable location to do so. 

And finally as a member of organized engineering groups he 
might together with his colleagues exert telling influence upon 
important national problems. Most certainly in those which 
involve engineering elements he should have a strong voice in 
the forming of policy as well as the responsibility for technical 
plans. And more general still, he should be represented on 
equal footing with other professions on commissions and coun- 
cils of government that might work out intelligent recommen- 
dations regarding long-range policy on which legislative bodies 
or administrations might act. In other words, wherever in- 
telligent group procedure is required in connection with the 
problems of the democracy, the engineer should be represented. 

But what can be said of the view one occasionally meets that 
the engineer’s business is engineering, and that social and 
economic matters should be left to the social scientist? There is 
no berth in my mind for this opinion for two reasons: It 
stretches too far the theory of the division of labor, and it con- 
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travenes the principle of democracy. Experience proves divi- 
sion of labor to be sound in the building of a gun or automobile, 
but not where the business is settling what human relationships 
and human interests should be. It is one thing to have the 
several operations of shaping and assembling material parts 
done independently by different individuals according to an 
organized plan, and quite another to try to make the general 
plan itself by that method. And this is what we are discussing. 
Of course we:should say that the strictly technical business of 
the social scientist should be done by him, of the engineer by 
the engineer, and of every other profession by that profession. 
But there are two things we must not do. We must not try to 
bound professional fields by straight lines when the boundaries 
are inherently irregular zones; rather we must articulate effec- 
tively those protruding areas at the boundary that should ex- 
tend continuously from one field to another so that the whole 
pattern might represent an integrated, organic, social unit. 
And secondly, we must not confuse expertness in a particular 
field with qualification for forming general judgments as to 
social policy and plan. The medical profession should not itself 
decide whether we should have socialized medicine, but it 
should submit to a representative professional body the tech- 
nical implications of such a policy; the legal profession should 
not itself decide upon laws, but certainly should deal with the 
technical business involved in their preparation and interpreta- 
tion; the engineering profession should not itself decide 
whether we should have T.V.A., but certainly should make 
and interpret the results of its calculations; and the social 
scientist should not decide whether we should have a Federal 
Housing Authority, but should obviously make and submit his 
technical findings in relation thereto. Each profession must of 
course be responsible for technical expertness, and up to this 
point the theory of the division of labor is applicable; but no 
profession can be depended upon alone for judgments that in- 
volve interests and factors extending beyond its purview. And 
since there is not a superprofession—for most of us do not 
accord to social scientists this distinction—to which can be 
assigned the job of forming over-all judgments and framing 
recommendations of wise policy and plan, the theory of the 
division of labor is found wanting at that point. Anyway, ina 
democracy who is the social scientist to determine alone what 
social policy and plan should be?—who the engineer?—the busi- 
nessman?—who indeed? None is competent. The job is too big, 
the ramifications of interest too extensive. But even if one were 
competent, it would contravene the principle of democracy to 
have proposed policy arrived at that way. Without a super- 
profession, and presumably without a dictator, to do our 
thinking for us, and yet with problems of social policy and plan 
so complex that expert professional thinking must be given to 
them, we are, it seems to me, inevitably committed to the 
more clumsy but democratic scheme of conference or council 
for reaching intelligent proposals that the people, or legislative 
groups, might have confidence in. Thus such councils would 
provide technical expertness, balance of interests, and the 
effective joining of boundary connections between related 
fields of social activity. All of these are essential and they 
cannot be achieved through the policy of professional isolation. 
The engineer cannot delegate his responsibility to the social 
scientist. 


HOW TO INTEREST THE ENGINEER 


But it is idle to talk about social responsibilities which the 
engineer might assume unless there be some prospect of getting 
him interested. This is the crux of the matter. I do not have 
the answer, but I do have a theory. I am clear, in the first 
place, that there is very little prospect of getting him actively 
interested by talk. Discussion and exhortation seem ineffectual 
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in exciting in mature man a new interest—one that will bring 
action along a line fundamentally different from that of the 
past. Why this isso, isa matter for the biologist and psycholo- 
gist; the explanation is not important here, but the fact itself 
is. Hence I see only little hope in discussion; most mature 
men are going to continue doing what they have done. 

My theory is that active interest will follow competence. 
Given understanding and intellectual competence in the matter, 
interest will follow. If my observations are ‘trustworthy, 
graduates follow essentially the interests they have cultivated 
in college; if not those within the immediate boundaries of 
the profession itself, then at least those of both subject matter 
and method which in college demanded a significant part of 
their attention. For illustration, in law such matters as social 
relationships and organization, business, finance, and discipline 
in careful statement are matters associated directly with the 
study of law itself. Graduates of law pursue legal practice, but 
they also gravitate to general management, politics, and banking. 
In medicine, on the other hand, there is little that is associated 
with the study of this field that is, at the same time, related so 
directly to fields outside the profession itself. And graduates 
of medicine, forming perhaps the most closely knit of the pro- 
fessions, stick close to medicine. And in engineering, again 
we have diversity. Planning based on clear-headed, objective 
study and calculation, and the execution of plans, all in con- 
nection with material things—these have characterized the 
dominant interests of engineering students. And the gradu- 
ates engage not only in technical pursuits, but also in indus- 
trial management and business. The question may be legiti- 
mately raised whether particular interests are pursued in college 
and afterward because they are inherent, or whether pursuit 
in college creates the interest. But the question has little 
point. The inference we have drawn is that whether the inter- 
est exists beforehand or is created, it is nevertheless cultivated 
in college and this cultivation profoundly influences the direc- 
tion of later activity. 

Here at least is a theory as to how the engineer's interest 
might be won. It means turning to youth; it means turning 
to education. If it is essential to the maintenance of a demo- 
cratic society and to progress in solving baffling social prob- 
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lems to have the talents and the active citizenship of engineers 
focused upon those problems, habits must be formed in college, 
interests stimulated, and competences developed which will 
enable the engineer to cooperate naturally and effectively with 
educated citizens from other fields who are working toward 
the same ends. 

This theory places responsibility for the initial step in the 
process squarely upon the shoulders of engineering educators, 
and this is a heavy and pointed responsibility. The initial 
step is difficult to take for reasons I have already stated, but 
unless we are to be in the position of shirking responsibility 
and of drifting in the face of danger under a policy of technical 
self-sufficiency, we must act. We must provide in the curricu- 
lum enough time and sufficient guidance of the right kind so 
that our engineering students will have reasonable opportunity 
to prepare themselves for the responsibilities they will meet in 
the day they reach professional maturity. If our national situa- 
tion is difficult to understand and deal with, theirs will be more 
so; and we must help them get ready. 

I need not repeat here the difficulties involved in the funda- 
mental revision of the curriculum. Inadequate time, rigidity 
of view, vested interest, unwarranted insistence upon special 
ized skills and knowledge—all of these loom ominously at the 
first move toward change. I know what they are. But I am 
clear that we can immensely improve engineering education 
toward the ends of social understanding and at the same 
time toward the ends of engineering science and method, and 
still keep the process within the present framework of under 
graduate and graduate study. 

I have just said that the responsibility upon engineering 
educators is heavy and pointed. Other professions may permit 
the creeping ossification of view to blind them in their mature 
years to the necessity of change and readjustment, but if this 
country is to emerge from chaos and endure as a democracy, as 
a land of free men, then each new professional generation must 
not be nurtured in the same atmosphere and professional lore 
as their fathers and grandfathers but in the light and knowl- 
edge and purpose of their own day. And if this is to be so, then 
the teaching profession must make it so. The responsibility 
cannot be evaded. 
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BRAKING HIGH-SPEED TRAINS 
as an ENGINEERING PROBLEM 


Part [I—Departures From Conventional Braking Practice 


By JOSEPH C. McCUNE 


DIRECTOR OF RESEARCH, WESTINGHOUSE AIR BRAKE COMPANY, WILMERDING, PA 


(Continued from the August issue, 

ODERN ultra-high-speed operation may be said to have 
commenced with the Flying Hamburger some years ago. 
However, an important distinction should be noted be- 

tween the development of high-speed operation in Europe and 
that taking place in America. In the European countries, the 
development mainly centered in self-propelled cars whereas, in 
America, train operation, involving a power unit or locomotive 
and a considerable number of cars, was dominant. In Germany 
and France, as well as in Italy, these self-propelled cars were 
relatively light and it was important that all types of apparatus 
be of minimum weight. Accordingly, automotive rather than 
railroad practice was followed with respect to brakes. There 
were two important advantages gained by this procedure; first, 
the braking pressure was materially reduced because of the high 
coefficient of friction f possessed by composition block material; 
second, f for such material was much more nearly constant than 
f for cast iron. The braking apparatus could, therefore, be 
made compact and was, relatively, of very low weight. The 
disadvantage was that the composition brake block, an organic 
material, could not withstand such high temperatures as cast 
iron and, for this reason, the horsepower dissipated had to be 
kept low or artificial cooling had to be employed. 

The early automotive-type drums and shoes were soon found 
inadequate for the loads involved. The next step was to use a 
large drum, mounted on the axle itself, and adapted to taking 
the larger braking pressures required to produce the desired 
retarding force. Such an installation is shown in Fig. 7. It 
will be observed that the drum is large and relatively heavy. 
The composition brake blocks can be seen clearly. It is under- 
stood that installations of this kind were not considered suc- 
cessful because of the high maintenance costs involved. The 
braking elements wore and, because of inaccessibility, renewal 
of parts was expensive. It can be seen from Fig. 7 that the 
drum was split for convenient installation. It is reported that 
large centrifugal forces caused the connecting bolts to loosen 
and made their maintenance a problem. 

The Germans passed from drum brakes to disk brakes, with 
which, it is said, they obtained improved service. One of the 
early disk-brake designs is illustrated in Fig. 8. This design 
was superseded by Fig. 9, which, it is believed, represents their 
latest and most successful design. This design differs from its 
predecessor in that one pair of brake blocks, instead of two, is 
employed. Presumably, this change was made to assist in cool- 
ing the disks. 

The action of these brakes can be better understood by refer- 
ring to the sectional view shown in Fig. 10. A disk is attached 
to each side of the wheel. The disks are ‘‘pinched’’ (also 
shown in Fig. 9) by a single pair of brake blocks through the 
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medium of ‘‘ice tongs,’’ operated by an air cylinder. The arti- 
ficial cooling arrangement is shown in Figs. 8, 9, and 10; Figs. 
8 and 9 disclosing the air-inlet passages, and Fig. 10, the fan 
blades. The purpose of the arrangement is, of course, to pro- 
duce a strong outward air blast, in order that the disks may be 
cooled and the composition blocks protected from excessive heat. 

The Germans have made disk-brake designs in great pro- 
fusion, as will be seen in Figs. 11 and 12, taken from an adver- 
tisement by a German brake manufacturer. Many of these 
German designs, however, are for hand, not power brakes. 
They appear to prefer disks to drums because, with the latter, 
the heat generated is fed into flat disks with a large surface ex- 
posed to the atmosphere, instead of into an annular heavy 
body such as a drum. Although drum and disk brakes have 
been employed in France and Italy, the most active develop- 
ment has centered in Germany. It is of interest to note that a 
number of cars in France have been equipped with brake shoes 
or blocks, which consist of both cast-iron and composition 
material. It is hoped by this means to obtain the advantages 
inherent in each material. 

Notwithstanding this great activity in the design of auto- 
motive-type brakes in Germany, according to recently pub- 
lished discussion, ! it is understood that the tendency now is to 
return to conventional brakes operating upon wheel treads. 
The recent three-car Diesel high-speed train of the German 
State Railways was so equipped. 


AMERICAN DEPARTURES FROM CONVENTIONAL BRAKING 


From what has been said with respect to conventional 
brakes, it is clear that there is room for improvement. How- 
ever, the problem is of sufficient magnitude to preclude any 
simple, off-hand solution. Much thought has been given to 
the situation and all known or proposed types of brakes have 
been evaluated as to their advantages and disadvantages. The 
art, therefore, might be said to be in a state of flux, so that any 
definite assertions as to final developments would be premature. 
For this reason, only the high lights of two very different ap- 
proaches to improved braking will be mentioned. 

The new train of the C.B.&Q., mentioned in Part I, has 
been equipped with brakes which do not act upon the wheel 
tread. In principle, the brake applied is quite similar to those 
shown in Figs. 9 and 10. Two disks, each with two faces and 
a fan interposed between, are used per axle, each disk being 
bolted to the wheel. Composition blocks act upon both faces 
of each disk through the medium of ice tongs, each of which 
has its own brake cylinder. The ice tongs and brake cylinders 
are supported by a C frame, which in turn is supported by the 
journal boxes and a bracket near the truck center. This brake, 
like the European brake previously discussed, has the advan- 
tage that the braking friction does not change with speed to 





1 “Braking of High-Speed Trains,’’ Supplement to The Railway Ga- 
zette, vol. 69, October 28, 1938, London, pp. 752, 753, 765. 
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FIG. 7 
(Verkehrstechnische Woche, Heft 51, 1936. 


anything like the degree encountered with cast iron. The 
braking pressure, therefore, does not have to be regulated, as 
with brakes employing cast iron as the frictional material, to 
prevent the development of excessive and undesired retarding 
forces at low speeds. Experience with this brake in American 
train service should furnish much valuable information in con- 
nection with braking problems. 


The other development to be mentioned is a complete de- 
parture from conventional methods and so far as known, 


differs entirely from all other approaches. This development 
has to do with the Rotobrake, the principles of which were 
tested on a single car in the late fall of 1937 and which since 
then has been undergoing intensive laboratory development. 
The name, ‘‘Rotobrake’’ is derived from the fact that the com- 
plete assembly takes the form of a rotor, which would rotate if 
not restrained. 
This brake is intended for installation between the truck 
frame and the wheel. It con- 
sists of three principal parts: 
1) Rotating elements made 
of steel and called rotors; (2 
stationary elements made of 
cast iron and called stators; 
and (3) a ring-type brake cyl- 
inder. The rotors and stators 
resemble large flat rings in that 
they are flat disks with centers 
omitted. The rotors are slida- 
bly mounted on pins or rods, 
fastened to the wheel, so that 
the rotors turn with the wheel 
and transmit braking torque 
thereto. Thestators are like- 
wise slidably mounted on rods 
or pins carried by the journal- 
box structure and are inter- 
leaved with the rotors. The 
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ton, resembling a large, flat, thick ring 
When compressed air moves the piston out 
wardly, the pile of rotors and stators is com- 
pressed, so that friction is produced between 
the rotating and stationary parts. When the 
compressed air is released springs return 
rotors and stators against stops, so that posi- 
tive release clearances are maintained. The 
dimensions of the brake are such that it can 
be mounted in the space ordinarily available 
between truck frame and wheel. 

Cast iron and steel were selected as the 
frictional elements of this brake for two 
principal reasons: First, these elements will 
satisfactorily withstand very intense heat 
In the laboratory, this brake has dissipated, 
instantaneously, more than 1000 hpper whee! 
or more than 2000 hp per axle without ther- 
mal distress. Second, f for this brake de- 
creases with increasing speed and pressure as 
does f with conventional brakes. Brakes of 
this type will, therefore, harmonize with 
conventional brakes when both types are op 
erated on the same train. 

It has been mentioned that f for cast iron 
has low values and that it is, therefore, 
necessary to use high braking pressures with conventional brakes 
This handicap of cast iron is overcome in the Rotobrake by 
using a frictional pile so that the braking pressure is used more 
than once. This permits the force of the compressed air to be 
directly applied to the braking surfaces and avoids the use of 
any levers whatever. Brake rigging is thus done away with 
and the problems associated with it are eliminated. 

The flaming of cast-iron surfaces, previously discussed, is pre- 
vented in the Rotobrake by the use of abnormally low unit 
braking pressures, so that the heat dissipated per square inch of 
braking surface is well below the flaming value. Reducing the 
amount of energy dissipated per unit area of the braking sur- 
faces results, in the laboratory, in a phenomenally low wear 
rate, which is essential in a brake of this type, the frictional 
parts of which cannot be renewed as readily as conventional 
brake shoes. Low unit pressures and a plurality of braking sur- 
faces also bring about a remarkable consistency of performance 
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It has repeatedly been emphasized that consistency of per- 
formance is most important in the modern powerful brake, 
which frequently operates near the wheel-slipping point. 


COMPRESSED-AIR EQUIPMENT 


It was pointed out early in this discussion that, almost en- 
tirely, the brake art involves transient phenomena. This state- 
ment applies with particular force to the compressed-air 
equipment, which, incidentally, represents still further speciali- 
zation in a specialized field. This equipment has to do, of course, 
with the development, storage, and use of compressed air for brak- 
ing purposes. In the use of this compressed air, flow is evidently 
involved but a kind of flow not ordinarily encountered. 

Various works on thermodynamics give formulas for the 
flow of air in long pipes or through orifices. In fact, many 
papers have been presented which deal with the flow of com- 
pressed air through orifices. But all these formulas and investi- 
gations are concerned with steady or laminar flow and it is 
generally emphasized that the findings apply only to such flow. 
With compressed-air equipment, on the other hand, the flow of 
greatest interest is highly turbulent. It is, therefore, not cov- 
ered by ordinary formulas and indeed requires experimental in- 
vestigation in every case. Since the velocity of flow frequently 
approaches the acoustic velocity, reflected waves and surges 
are encountered, just as studied by Prandtl in connection with 
aerodynamic theory. In fact, the acoustic velocity sets a limit 
to what can be done with compressed-air equipment, in pre- 
cisely the same manner that it sets an upper limit to the speed 
of the modern airplane. It will be apparent from the foregoing 
that the development of compressed-air equipment involves a 
great deal of experimental research. 

It is clear that departures from conventional practice with the 
brake proper have called for departures from conventional prac- 
tice with respect to the compressed-air equipment. One of 
these departures is the use of electropneumatic equipment on 
high-speed trains operating in segregated service instead of the 
usual pneumatic equipment. Since the acoustic velocity sets a 
functional limit for straight compressed-air equipment, when it 
is desired to apply all brakes throughout a train simultaneously, 
it is necessary to add electrical control to accomplish this. 

The advantages of a simultaneous application of all brakes 
throughout the train may not be fully appreciated by engineers 


.9 LATEST AND MOST SUCCESSFUL TYPE OF GERMAN DISK BRAKE, 
HAVING ONE PAIR OF BRAKE BLOCKS 
(Supplement to The Railway Gazette, May 27, 1938.) 






































Pivotal Poin ts aa i 


FIG. 10 sECTIONAL VIEW 
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(Supplement to The Rail- 
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unfamiliar with the brake art. It will be recalled that emphasis 
was given, earlier in the discussion, to the fact that a brake 
application sets up a retarding force at each wheel of the train. 
Since the train is made up of an aggregation of cars, more or 
less loosely connected together, it is evident that, if there is a 
time lag in the serial application of the brakes on the several 
cars, different retardations will be produced on the cars with 
the result that cars may collide and produce undesirable shock. 
It is also apparent, that for a given time lag, the internal 
collisions or shocks become greater as the brakes are made 
more powerful. Consequently, electropneumatic control is one 
of the important aids in the satisfactory handling of powerful 
brakes. 

A second departure from conventional practice is in connec- 
tion with control of the cylinder pressure obtained in an emer- 
gency application. For many years, the emergency cylinder 
pressure had a fixed value and was held constant throughout 
the stop. But, for reasons already explained, with cast-iron 
brake shoes, it was necessary to produce a higher pressure at the 
higher speeds, under the new operating conditions. If this 
pressure were retained throughout the stop, wheel sliding 
would be encountered at the lower speeds. The emergency 
pressure is, therefore, no longer fixed but is, on the contrary, 
variable. Two methods have been used to control this pressure; 
one based on inertia, and one based on speed. 

The inertia method is based upon the principle that the re- 
tardation itself is a direct measure of the adhesion called for. 
Thus, retardation of 2.2 mphps indicates an adhesion demand 
of 10 per cent. The retardation is measured by a mass free to 
move in the direction of train movement, except as restrained 
by a calibrated spring. The degree to which the spring is com- 
pressed is a direct measure of the retardation. Inertia devices 
have two forms; first, the retardation-controller type, in which 
the free mass is in the form of a pendulum; and second, the 
Decelakron type, in which the mass is a rectangular block, free 
to move on nonfriction bearings. When these devices measure 
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nor, if a stop is made from 
the highest speed, the maxi- 
mum pressure is secured 
which is thereafter reduced 
as the speed decreases. It will 
be noted that the speed gov- 
ernor is not influenced by in- 
ternal train-slack shocks, 
which, under certain condi 
tions, may be undesirably 
recognized by inertia mecha- 
nisms. 

Although the principal 
in compressed-air 
equipment have been referred 
to, it should be understood 
that many other differences 
are involved 


changes 


In fact, the 
compressed-air equipment on 
segregated high-speed trains 
is entirely different in struc- 
ture and, in many respects, 
in functioning, from that 
long used on conventional 
passenger trains. 


CONCLUSIONS 


It has been the author's 
endeavor to point out vari 
high- 
speed braking problem which 
might be of interest to engi- 
neers. 


ous aspects of the 


In closing, it seems 
advisable to refer to a prin- 
ciple followed in the brake 
art which should be of gen- 
eral interest, namely, that 
improvements should always 
be of such a character that 
they will harmonize com- 
pletely with 
paratus. 


existing ap 


a predetermined retardation, 
the pressure braking is reduced, 
independent of any action by 
the engineman. It is under- 
stood that retardation con- 
trollers have lately been in- 
troduced in Germany. 

The speed method involves 
the use of a speed governor 
whereby the cylinder pressure 
obtainable is proportioned to 
the actual speed of the train. 
In the United States, the cyl- 
inder pressure obtained is in 
four steps or speed ranges; in 
France and Germany, it is con- 
tinuously changed with the 
speed. With a speed gover- 
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The importance of this principle was early recognized, as 
stated by George Westinghouse in his presidential address 
before The American Society of Mechanical Engineers. But 
like many familiar things, the principle is taken for granted and 
the benefits accruing from it are not clearly recognized. It is 
the practical application of this principle which permits a rail 
road car to move from Canada to Mexico, or anywhere in the 
United States, without restriction. The great importance ot 
such movements, both to commerce and to national defense, 
needs only to be stated to be recognized. If any proof were re 
quired, it could be supplied by pointing out that the contrary 
condition exists in Europe. Its handicaps were so evident dur 
ing the World War that the Treaty of Versailles contained a 
clause requiring standardization of brakes in all European coun 
tries so that cars might be freely interchanged. That such 
standardization already exists in Canada, the United States, and 
Mexico, should be a source of satisfaction, not only to those 
directly concerned with the brake art, but to all citizens. 
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The DEVELOPMENT of 
NEW PRODUCTS 


By A. R. STEVENSON, JR. 


GENERAL ELECTRIC 


EITHER INDIVIDUALS nor corporations can stand 
still; they either must go forward or backward. 
A corporation can go forward in two ways: 

1 The existing lines of business can be enlarged by im- 
proving the quality, reducing the cost, selling a larger percent- 
age of the market, and, in many cases, increasing the breadth of 
the market. 

2 New markets can be entered by the development of new 
products and new departments to handle them. 

This paper deals primarily with the development of products 
which bring a company into new lines of business. However, 
it is of equal or greater importance to develop radically new 
products as additions to the lines of business in which a com- 
pany is already engaged. The same general fundamental 
principles apply in both cases. 


ORIGINATION OF A GOOD IDEA 


It is often asked how good ideas for new products are origi- 
nated and this is very difficult toanswer. Perhaps suggestions 
for new products may be roughly divided into four classes. 

1 One way is to find out what the public wants and then 
supply the demand. This is certainly one successful way of 
making minor improvements in existing lines, but probably, 
it is seldom if ever that the general public thinks of anything 
radically new. 

One of the more recent home appliances is the Disposal which 
grinds waste food and flushes it into the sewer, thus eliminating 
the garbage problem. It is not likely that this idea could have 
originated in the mind of the housewife. It is necessary for 
the engineer to get such ideas and sell them to the public. 

2 Suggestions for new products sometimes result from an 
individual's saying to himself: ‘‘Since I am a member of the 
general public, what would I like to have? Is there anything 
which I could make use of with comfort and convenience, which 
is obviously lacking?’ Such ideas can be checked in conversa- 
tion with one’s friends. 

Using the same illustration, the idea for the Disposal prob- 
ably came from the inventor's desire for a method to eliminate 
garbage in his own home. 

3 It can be said that really outstanding new products, 
however, cannot be invented to order, but come spontaneously 
from imaginative minds. The real problem is to recognize and 
properly evaluate the worth of a suggestion. We are probably 
familiar in a vague way with many ideas which would lead to 
worth-while new products some day, if only we had sufficient 
imagination to visualize the future. The same idea may be 
mentioned again and again over thousands of years without 
flowering into anything of value, until the evolution of the 
world reaches a point where it becomes possible. The airplane 
Was suggested in the ancient Greek myths of Daedalus and 
Icarus and in the Arabian legend of the flying carpet. Leonardo 
da Vinci made quite a scientific study in the Middle Ages and 
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constructed a sample airplane, but the world was not ready for 
it either technically or psychologically. Without the modern 
internal-combustion engine, it was impossible and, even today, 
more than thirty years after the Wright brothers’ first flight, 
the general public has not been completely sold on the pos- 
sibilities of aviation. 

A search of ancient literature by an individual with second 
sight might reveal suggestions for other new products which 
today look as ridiculous as aviation did forty years ago, which 
tomorrow might be just as practical. 

Coming down to more modern times, Jules Verne wrote a 
whole series of imaginative books a generation ago, such as 
‘Around the World in Eighty Days’’ and ‘Twenty Thousand 
Leagues Under the Sea,’’ which described things impossible 
at the time, but which have come to pass in our day. Another 
of his books suggests the possibility of manufacturing dia- 
monds. Carborundum and carboloy are already here; and some 
small diamonds have already been made; and none of us would 
be greatly surprised if some one produced really big ones like 
the ones Jules Verne described. 

Dr. Whitney told me that Sir Francis Bacon' a few hundred 
years ago listed twenty-two needed inventions, twenty one of 
which have already been produced. Lord Kelvin in 1852 
suggested heating houses by refrigerating machines, something 
which has only begun to be done practically within the last few 
years. 

The Renaissance in the fifteenth century in Europe was partly 
due to ideas rediscovered from the old Greek literature. Per- 
haps new products suggestions could be obtained by a careful, 
intelligent study of the writings of imaginative men, both 
ancient and modern. 

In an article? of quite recent date S. C. Gilfillan states: 

‘Taking 19 inventions voted most useful, introduced in 
1888-1913, the average intervals were: Between when the 
invention was first merely thought of, and the first working 
model or patent, 176 years; thence to the first practical use, 24 
years; to commercial success 14 years; to important use 12 
years or, say, SO years from the first serious work on the inven- 
tion.” 

In modern times, inventors are encouraged to record their 
ideas for new products with the Patent Office. Many of these 
suggestions are impractical at the time the patent is issued. 
Perhaps a careful review of expired patents would give germs for 
new ideas which, in the light of modern improvements, could 
be made practical, just as the airplane has been made practical 
by the development of the internal-combustion engine. A 
vague general search is not recommended but a limited search 
in a particular field is sometimes helpful. 

Dr. Whitney suggests that perhaps engineers should be 
warned against too great effort on long-wanted or prescribed 
needs. Long-felt wants like perpetual motion, the philoso- 

1 **New Atlantis.”’ 

2**Prediction of Inventions,” by S. C. Gilfillan, from the report, 


‘Technological Trends and National Policy,’’ of the National Re- 
sources Committee, June, 1937. 
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pher’s stone, the fountain of youth, and water substitutes for 
fuel oil are not promising fields for development. He feels it is 
better to wait for new accidental discoveries and then try to 
apply them to the solution of long-felt wants. 

In Darwin's theory of evolution, the development of new 
species is always accidental. An article* by Rose Wilder Lane 
has pointed out that many of the most valuable governmental 
accomplishments in the United States have been made acci- 
dentally. Aneffort to do one thing, in many cases, has resulted 
in something entirely different but much better than what was 
intended. 

This article points out that the rapid progress in the United 
States which appears accidental is really the result of individual 
liberty. The sum total of accomplishments by individuals in 
the United States all working on their own initiative is far 
greater than the results obtained in Europe, where the indi- 
vidual has been too much hampered by centralized authority. 
Similarly, some of the germs for new ideas and the background 
for basic developments seem to originate and be present in indus- 
trial organizations almost by accident. But this is really the 
result of the broad-minded policy of encouraging individual 
initiative and allowing engineers the latitude to push basic 
developments in some cases years ahead of the commercial 
demand. 

Lewis Mumford‘ points out that luxury toys usually pre- 
ceded useful inventions. Hero’s steam engine was a toy. 
The helicopter was first invented as a toy in 1796. The gyro- 
scope was a toy. The toy airplane came before the real thing. 
The most powerful engines of the seventeenth century, the 
water wheels at Marly, were constructed to pump water into the 
great fountains at Versailles. The promenade aériénne, our 
present scenic railway, preceded the railroad and motor car. 

In many cases the suggestion or toy remains impracticable 
because the means are lacking or are unreasonably expensive 
until some real inventor makes an additional discovery, or the 
progress of industry has reduced the component parts to a rea- 
sonable cost. As noted previously, the internal-combustion 
engine was needed in order to make the airplane practical. 

4 Probably the best way of arriving at new products sugges- 
tions is by a reanalysis of old problems under the light of mod- 
ern developments. For example, products which were im- 
practicable because of the lack of a good magnet are now pos- 
sible with Alnico. As the cost of capacitors decreased, certain 
circuits became economically feasible for the first time. The 
capacitor motor which had been a failure forty years before, 
when first developed by Dr. Steinmetz, has become universally 
popular now that small, inexpensive, reliable capacitors are 
available. 

It seems that the real problem is not a lack of new ideas but a 
lack of the proper combination of imaginative ability and prac- 
tical common sense to decide whether an idea is good, and 
whether the world will be ripe for it in the near future, and 
to find economical means for its accomplishment. 

There is no use in pushing an idea too far ahead of its time. 
Many are suggested years and even hundreds of years before 
the world is ready for them. Civilization must progress to a 
certain point before they are successful. There would have 
been no real purpose in developing an electric refrigerator 
years before there were wired homes. Furthermore, even with 
all the material obstacles overcome, there is quite a psycho- 
logical delay while the public is being awakened to a desire for 
the new device. 


*“*Credo,"” by Rose Wilder Lane in the Saturday Evening Post, con- 
densed in the May, 1936, Reader's Digest, says: ‘“The characteristic of 
American History is that everything appears to happen by accident."’ 

***Technics of Civilization,’’ by Lewis Mumford, Harcourt Brace & 
Company, New York, N. Y., 1934, p. 101. 
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Perhaps the development of a new idea can be compared to 
the development of an egg. If a certain amount of heat is 
applied slowly at a reasonable temperature over a period of 
weeks, the result is a chicken, but if one tries to hurry the 
process by supplying the same amount of heat much more 
rapidly at an advanced temperature for ten minutes, the result 
is a hard-boiled egg. On the other hand, if one does not keep 
the egg warm enough and the development goes too slowly 
it gets rotten. To put the same idea in a slightly different 
form, you can not hatch the egg more quickly by getting two 
hens to sit on it. 

There is a certain optimum rate at which new things may be 
developed. It is inefficient to go either slower or faster than 
this optimum rate. 

There is a feeling that markets develop more rapidly today 
than previously. Probably the entire tempo of civilization 
has been speeded up but, according to Burlingame: 

“In the year 1860, about 111,000 sewing machines were 
made in the United States. This was a little less than ten 
years after the invention came on the open market."’ 

It is hard to match this in modern exploitation. Burlingame 
shows, however, how opportune the invention of the sewing 
machine was. 


PRELIMINARY PROCEDURE 


With all the good ideas floating around and with engineers 
always on the search for them, the procedure for their develop- 
ment is usually somewhat as follows: 

An individual, while carrying on in some field of endeavor 
runs across an idea. After thinking it over and discussing it 
with his friends, this individual finally comes to the conclusion 
that the idea is worth promoting. He then, on his own re- 
sponsibility, puts a certain amount of preliminary study on the 
subject, collecting information, thinking out various ways of 
overcoming obvious difficulties, sketching a rough design, 
making an educated guess as to the probable cost, price, and 
market, and perhaps considering superficially whether the 
idea is too far in advance of the market and what the present 
competition is. 

Sometime during these deliberations, he would probably 
discuss the idea with the head of his department. If the idea 
appeared good to the department head and came within the 
scope of that department, a small appropriation might pos- 
sibly be requested. Whenever the desired appropriation is more 
than a small amount, the interested commercial department 
should be consulted and asked to share the responsibility. 

If it does not come within the scope of that department, 
perhaps it might be referred to another department, which 
might be interested. Of course, records should very promptly 
be made for patent applications on all good ideas. 

One of the first steps before undertaking a development 
which would lead into a new field, either within the scope of an 
existing department or which might require the organization of 
a new department, is to survey the market. In the case of a 
household electrical appliance, for example, by comparing it 
with existing devices, using data on the number of incomes over 
a certain size, the number of new houses costing a certain 
amount, the number of wired homes which might be potential 
customers, the number of existing devices which have been 
sold in the same price class to the same type of customer, a 
pretty good guess can be made as to how many people can af- 
ford to buy it. During this survey, a check will be made to see 
what the existing competition is and to study the indirect ef- 
fects on the company of entering a new market, such as the 
possibility of antagonizing customers in other fields. 


8 **March of the Iron Men,"’ by Roger Burlingame, Charles Scribner's 
Sons, New York, N. Y., 1938, p. 374. 
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Considerable imagination, however, is required in applying 
such statistics in the attempt to predict a market for some 
radically new things. Statistics on horses would probably 
not have indicated the huge market for automobiles. 

In order to predict the complete market for a new material 
like Alnico, it would be necessary to prophesy many uses not 
thought of yet. 

The inventor must have unfailing enthusiasm, tremendous 
energy and ability to persuade in order to get assistance and 
help in going through the preliminary stages of revising draw- 
ings, making market research and preventing his idea from 
being put into the classification of ‘not being worth working 
on yet. 


IMPORTANCE OF GETTING STARTED 


There are engineering, patent, and commercial reasons for 
getting started at the proper time. 


ENGINEERING AND PATENT REASONS FOR PRELIMINARY EFFORT 


If an idea has promise for the future, even though the market 
research shows an insufficient demand for the commercial 
development of the article at the time, the engineering and 
patent situations should be thoroughly protected by carrying 
out such fundamental or basic development as is necessary. 
This very often must be done at least five years before the time 
is ripe for exploitation. Basic or fundamental development 
usually does not involve large expenditures. It is the later 
development of the commercial article, particularly the final 
drawings, tooling, and initial production, that involves great 
expenditures. A decision with regard to these larger expendi- 
tures can be deferred until the commercial market is more closely 
in sight but, if the fundamental engineering is not done ahead 
of time, a company might find itself blocked by adversely held 
patents later on, when the commercial situation would look 
more favorable. 

In this fundamental or basic development, one should not be 
too discouraged by the high cost of details because, if there is 
later sufficient demand for the product to justify the effort, the 
costs of the component items can very often be reduced. 

As previously mentioned, capacitors, which in 1923 were 
prohibitively expensive, have been reduced in cost so that the 
capacitor motor which was then out of the question is now the 
most promising item in the fractional-horsepower line. 

A great deal of money can be saved in the fundamental or 
basic development by proceeding in a cautious and orderly 
manner. In the first place, a great many difficulties can be 
overcome on paper. Again and again appropriations to build 
an expensive sample have been refused, but the engineer has 
been encouraged to do paper work. In most of these cases, six 
months or a year later, the inventor has a design so much better 
that he is grateful for having been prevented from building the 
earlier model. 

It is at this point that studies in machine design and theo- 
retical mechanics are particularly helpful in producing a paper 
design which will not exhibit fundamental weaknesses when a 
sample is constructed. 

In refrigerator design, theoretical mechanics is required for 
the balancing and spring mounting and the fatigue of valves. 
Heat transfer and fluid flow must be studied in connection with 
the evaporators, condensers, and lubricating systems. 

At this point, every one who can contribute should be con- 
sulted. There are questions of metallurgy and chemistry, and 
methods of fabrication, which should be considered. 

Many complete designs consist of known and unknown fea- 
tures. Money can often be saved by experimenting indi- 
vidually with the unknown features rather than attempting to 
incorporate them into a complete sample of the machine. 
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When the time arrives to build a complete sample, it will 
usually save money not to try to build more than one or two at 
the beginning, because otherwise the mistakes will be uselessly 
multiplied. 


COMMERCIAL REASONS FOR GETTING STARTED 


When a product is first put on the market, it is usually 
necessary to do business at a loss while the engineering and fac- 
tory departments are increasing and smoothing out production 
to reduce costs. It is also difficult to make money because of 
the large sales-promotion and advertising campaigns necessary 
to sell the public a new product. 

The next stage, when the design has been stabilized, pro- 
duction difficulties overcome, and public acceptance has been 
reached, should be quite profitable. 

In many instances, a final stage has later been reached when 
hundreds of irresponsible competitors spring up, doing business 
sometimes even at a loss and often not including sufficient 
margins in the profits to pay for the continual improvement 
in design and production which is necessary for continued 
success.® It is, therefore, evident that there is an opportune 
time when a new product should be exploited. The develop- 
ment should be planned to meet the market at that time. It is 
very expensive to push it before its time, but it is necessary to 
get into production and become well established in the market 
before the competitive stage arrives., If a sufficiently low-cost 
quantity production can be reached before too many other 
competitors begin to cut the price, it is sometimes possible to 
continue almost indefinitely exploiting a particular product at a 
profit. 

Do not forget the story about the egg! 


REANALYSIS FOR PRELIMINARY DECISION 


A time arrives in the development of a new product when a 
real decision must be made as to whether to proceed actively. 
After what looks like a more or less final design has been 
made and a few samples tried out, the drawings should be given 
to the factory to plan and cost estimates prepared in various 
quantities. During this planning, the factory will probably 
have suggestions as to how this design could be improved to 
make it easier to manufacture. When the cost estimates are 
available, they should be compared with the market research 
reports to see whether the design and cost are at all within 
reason. 

At this point it is well again to consider the project broadly 
to see whether there is any hope of getting low enough costs to 
obtain a sufficient market to justify the development. Per- 
haps the design will have to be abandoned and completely re- 
started along radically different lines. 

The General Electric Disposal or kitchen-waste unit is a good 
illustration. The real pioneer on the Disposal had the idea, 
the vision, the courage, and the persistence to build several 
samples which worked beautifully. They would grind glass 
bottles and tin cans as well as anything else. The design was 
too costly and it was not necessary or advisable to grind this 
heavy rubbish which would have sunk in the sewer pipes in- 
stead of floating to the sewage plant. 

The head of the Schenectady works laboratory of the Gen- 
eral Electric Company saw that the cost would be too high 
and waved a red flag. He put another engineer on the job, 
who developed a fundamentally different type of grinder which 
would cost less to manufacture. A few samples were made and 
tried out in the homes of company engineers. 

A sanitary engineer was employed to study the effect of in- 

8 When prices are reduced to the point where no one can afford to 


make improvements stagnation may result until someone has the 
courage to take the next step required to leave the imitators behind. 
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jecting ground food wastes into the sewers. He reported that 
these would float successfully through the sewers and digest 
properly in the biological tanks at the disposal plant. 


PROJECT TRANSFERRED TO A PRODUCTION DESIGN DEPARTMENT 


It is at this point that the project should be transferred from 
the laboratory to a regular operating department. In this 
case, although the Schenectady works laboratory made 
the first few samples, the job was transferred to Fort Wayne 
when two dozen samples were desired. 

The design and fabricating organization must assume the 
responsibility for the design and manufacture of a device which 
will meet market conditions as to suitability and cost. Care 
must be exercised, at this point, not to allow others in a com- 
pany to gain the impression that the development is com- 
pleted when it leaves the laboratory. It is expected thar, 
whenever the laboratory turns a development over to the 
factory, the factory will first make samples identical to those 
the laboratory has made and then determine the suitability of 
these samples, before proceeding with the final manufacturing 
The kitchen-waste unit is a development where 
these transfers were made in the proper manner. 

The department head selected an engineer to go over all the 
drawings. This engineer made a couple of dozen samples, in- 
troducing certain changes which field tests on earlier samples 
indicated to be advisable. The samples were placed in the 
homes of distinguished sanitary engineers, selected by the com- 
pany’s sanitary engineer, for field tests. 

At this stage of a development, no undue pressure or haste to 
place an article into production should be permitted before 
that article is fully developed to the point of meeting the com- 
mercial requirements. 


pre cess. 


FINAL DECISION 


The manner of making a final decision may best be illustrated 
by continuing with the procedure followed on the kitchen- 
waste unit. After about a year of trial of the new samples in 
homes, the whole matter was resurveyed carefully and a deci- 
Design and manufac- 
turing Organizations were set up, a commercial man appointed, 
and the project was launched. A few thousands were then 
made and sold 

In making a final decision, a great many things have to be 
taken into account. With the kitchen-waste unit, there was 
the question of how difficult it would be to persuade the sani- 
tary engineers and plumbing inspectors of the various cities to 
permit their installation. Considerable progress has been 
made along this line and recently the commercial department 
has reported that its sales efforts are not being retarded for lack 
of approval. 

Although these early machines operated successfully, the 
engineer was not satisfied either with performance or cost. He 
redesigned the device again, making it much better and still 
less expensive. This new design has been successfully placed 
in production during the last year. This illustrates the fact 
that no design is ever finished. Good engineers can always 
make improvements. Minor improvements can be made all 
the time but continually to make radical improvements upsets 
production. New ideas should be developed on paper and in 
the model room and accumulated for introduction periodically 
whenever it is advisable to make another big step forward. 


sion was made to go into the business. 


MAINTENANCE OF POSITION 


It is not sufficient to make a successful introduction of new 
products. Continued improvement is necessary to hold a 
leading position in any line of endeavor. Ia retrospect, it ap- 
pears that it is almost easier to break into a new business than 
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it is tO Maintain one’s position. In maintaining a position in 
any industry, there are three main factors of importance: 

1 Design and manufacture must be such that costs can be 
obtained, justifying prices which are not so high as to tempt 
others to cut under them. 

2 The product should have outstanding features which 
make it possible to sell against competition. 

3 It is always necessary to be preparing new designs against 
the day when another step forward is required. Ford made a 
grand success of his Model T but was ultimately forced to 
change to something better. We cannot afford to change de- 
signs every year, but it is essential to be prepared to change 
designs every five years if necessary. 


CONCLUSION 


The country needs new projects to take up the slack in the 
national economy and to give greater employment both to 
labor and capital. It is natural to look to the colleges to pro- 
duce the future leaders who will have the originality, courage, 
and persistence to carry on this expansion program successfull) 

In a recent article by Wickenden,’ there is one paragraph 
which so completely sums up the necessity for the development 
of new products that it provides a fitting closure to the thought 
the author has attempted to convey in this paper. It follows 

“Every engineer knows that permanent gains in wealth and 
leisure are the by-products of rising efficiency and cannot be 
created by government subsidy; that the way to cure unem 
ployment is to create more jobs through research, thrift, and 
enterprise, by development of new products, by creating new 
industries, and by translating technical advances into reduced 
prices and wider markets. One quarter of all our employment 
today is said to be in industries which did not exist before 1880." 


Synthetic Wool From Milk 


RODUCTION of a synthetic fiber requires a plentiful 

supply of a cheap raw material. In the manufacture of 
synthetic wool, the raw material is casein obtained from skim 
milk. Commercial casein is generally made in two forms, rennet 
casein and acid casein, and it is the latter which is used for 
spinning these fibers. Acid casein may be made either by pre 
cipitation from milk by mineral acids, or by separation after 
allowing the milk to sour. The dried product is made into a 
solution using dilute caustic alkali. The process of manutfac- 
ture is similar to that of other synthetic fibers, the solution 
being extruded through fine holes into a coagulating bath. The 
chemicals however, are different; formaldehyde and aluminum 
salts are used in this treatment and the rendering of casein 
insoluble by these chemicals is a most important part of the 
process. 

Casein fiber has a specific gravity of 1.26 which is very close 
to that of wool (1.30) as compared with 1.50 for cellulose fibers 
Casein is much less inflammable than cellulose staple fibers and 
cotton, and is distinctly warm to the touch. It is characterized 
by a considerable crimp which is fairly resistant to processing 
treatment and has a moisture regain somewhat similar to wool. 
Although the spinning process now employed will yield fibers 
of infinite length, the practice has been to cut these fibers into 
short lengths, corresponding to the staple of natural wool, 
so that the staple fiber obtained can be worked with the equip- 
ment of the wool spinner. Provided the casein fiber is previous]y 
humidified, the carding proceeds as easily as with wool, and there 
is no need for any preliminary scouring or finishing.—Abstracted 
from article by Claud Diamond and Robert L. Wormell, in T/: 
Dyer & Textile Printer (Great Britain) for June 16, 1939. 

7**The Young Engineer Facing Tomorrow,”’ by William E. Wicken- 
den, Mecnanicat ENGiNgERING, May, 1939, pp. 347-348. 
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AIR FLOW zm PIPES 


The Application of Sound Pulses to the Measurement of Velocity 
By HENRY E. HARTIG ann HUGH B. WILCOX 


UNIVERSITY OF MINNESOTA, MINNEAPOLIS, MINN. 


HE AUTHORS have previously described an absolute 
method for measuring the velocity of air flow through 
pipes.!_ The method was based on the measurement of the 
position of steady-state plane interference nodes and the shift 
in their position caused by the superposition of the velocity of 
the fluid on the velocity of propagation of sound waves in the 
stationary fluid. Difficulty was experienced in the application 
of this method owing to the interfering effect on the sound 
nodes of reflections from the ends of the pipe. This disturb- 
ance was avoided in the apparatus described by interrupting 
the sound trains and determining the position of a node during 
a time interval when the pipe was free from the disturbing 
reflections. The accuracy of the velocity determinations made 
gave promise of the possibility of successfully extending the 
application of the method 
The apparatus now to be described depends upon the propaga- 
tion of sound pulses rather than upon sinusoidal-wave trains, 
and the determination of the time of arrival of the pulses at 
two locations in a pipe through which the fluid is flowing. 
The effect of pulse reflections is avoided by use of a vacuum- 
tube circuit which operates once for each pulse sent out. Upon 
the arrival of the outgoing pulse at one of the two receiving 
locations the apparatus indicates the arrival and prevents later 
pulses from registering. 


THEORY OF OPERATION 


Referring to Fig. 1 sound pulses of steep wave front are pro- 
duced by the telephone receiver R3, upon closing the switch 
S,;. A motor-operated contactor, not shown, was employed 
to produce the following cycle of events: (1) momentary closure 
of switch S;, (2) momentary opening of switch S2. The pur- 
pose of (2) of the cycle is to restore the indicating circuit to its 
receptive initial state, as will be better understood later. 

The pulse originating at receiver R3 is transmitted through 
the isolating membrane Ms; to point 1 in the pipe conducting 
the fluid. From 1 the pulse proceeds in two directions, (a) 
upstream to 2, through membrane M, to 3 where it impinges 
on the diaphragm of receiver Ri; (6) downstream to 2’, through 
M, to 3’ and Ry. With the fluid in the pipe at rest the path 
1-3 is adjusted by means of a telescoping tube so that the divided 
sound pulses arrive simultaneously at the two receivers R; 
and R». The position of a pointer on the telescoping tube is 
then noted on a fixed scale, and this reading constitutes the 
zero indication. To understand how the zero indication is 
obtained it is necessary to explain the operation of the associ- 
ated electronic circuit. 

The circuit includes two coupled gas-filled tubes of the 
R.C.A. 885 type. The plates P, and P: of both tubes are fed 
from a common battery E,, through a resistor R. The two 
coils W, and W, of a differential milliammeter are connected as 
shown so that the milliammeter needle N deflects to the left 
or right according as plate current flows to P; or P:. The 


‘*"An Absolute Method for Measuring the Velocity of Fluids,”’ 
by H. E. Hartig and H. B. Wilcox, Physical Review, vol. 29, no. 3, 
March, 1927, pp- 485-490. 

Contributed by the A.S.M.E. Special Research Committee on Ve- 
locity Measurement of Fluid Flow. 


grids g, and g» of the tubes are biased through grid resistors 
r, and rz by means of batteries Ec, and Ec. so that when switch 
S2 is closed neither one of the tubes passes plate current. Now 
suppose that an amplified electrical impulse originating at 
receiver R, arrives at g, and raises its potential beyond the 
critical point for the given plate voltage. Under these cir- 
cumstances tube T; ignites, that is, passes plate current, and in 
consequence the plate potential on the companion tube T> is 
reduced because of the #R drop in R. This condition would 
remain unchanged, regardless of the subsequent arrival of im- 
pulses at either g: or go. In other words, if both grids are sub- 
jected to a succession of positive impulses, the device indicates 
the first arrival of an impulse at either gi or gx. The opening 
of switch S, restores the plate circuit to its original noncon- 
ducting condition. Consequently, the cycle previously de- 
scribed, namely, the closure of switch S, followed by the mo- 
mentary opening of switch S2 serves to indicate whether the 
sound pulse entering the pipe at 1, arrives first at R, or Ro. 
By lengthening or shortening the distance 1-3 by means of the 
telescoping tube it is possible to cause the impulse arriving at 
3’ to appear either earlier or later than the impulse arriving at 3. 
Thus an intermediate zero scale position can be determined. 

On the other hand, if the fluid in the pipe is flowing from left 
to right, the time required for a sound impulse to travel from 
1 to 2 is increased whereas the time of travel from 1 to 2’ is 
diminished. Consequently the length of path 1-3 must be 
shortened in order that the sound pulses may arrive at 3 and 
3’ simultaneously. The difference between this new length and 
the original length as indicated by the scale readings is a meas- 
ure of the fluid velocity. Thus if s is this difference in length, 
a the length of the equal paths 1-2 and 1-2’, and V the velocity 
of sound propagation in the fluid at rest, then the velocity of 
the fluid as will be shown is given by 
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PIG 1 SCHEMATIC DIAGRAM OF APPARATUS FOR MEASURING 
VELOCITY OF AIR FLOW BY SOUND PULSES 
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THEORY OF VELOCITY MEASUREMENT 


If the velocity of the fluid is uniform in the pipe between A 
and B, Fig. 2, then the velocities of travel of sound pulses from 
O to A and from 0 to B ate v — w and V + », respectively, 
where V is the velocity of sound propagation in the pipe with 
the fluid at rest, and v is the velocity of the fluid. The times 
required for the pulses to travel from 0 to A and from O to B 
are a/(V — v) and a/(V + »), respectively. Then 

a a 2av 


A = —— —— —_ = - -_——— 
; V—» V+e V?—?? 


But for simultaneous arrival of the sound pulses at receivers 
R, and Ro, Fig. 1, it is necessary that At = s/V where s is the 
shift from the zero position on the scale; it is understood that 
as a special case che velocity of sound propagation in the 
telescoping tube is the same as in the fluid occupying the pipe. 
Hence 


v = (V/s)[(a? + 52)? — a] 


Now the velocity of the fluid is usually small compared with 
the velocity of propagation of sound in the fluid, and this fact 
may be used to derive a simpler formula for v. Thus when v 
is no larger than 2 per cent of V, Equation [1] may be replaced 
by 


v= 


with an error no larger than 0.04 per cent. For the range of 
velocities encountered in this investigation the approximate 
formula given by Equation [2] is more than adequate as to 
accuracy. 

The choice of the length 24 between the two receiving sta- 
tions in the pipe depends upon the minimum velocity of fluid 
flow it is desired to measure, the accuracy desired, and upon V. 
For example, if a velocity of 2 fps in air is to be measured with 
an accuracy of 1 per cent, then from Equation [2] 


v/V = 2/1130 = s/2a 

and since it was found by experiment that the wave front 
could be located to within about 0.001 ft, it follows that s 
must be at least 0.1 ft and 24 should be about 55 ft. 


EFFECT OF A PRESSURE GRADIENT 


In incompressible-fluid flow the mean velocity at one cross 
section of the pipe is the same as that at any other cross section. 
For compressible fluids, however, a pressure gradient is invari- 
ably accompanied by a velocity gradient. One is then con- 
fronted with the necessity for choosing a certain section of the 
pipe at which the velocity is to be determined. And in any 
event the thing of primary importance is the determination of 
the quantity rate of delivery of the gas, which necessitates a 








FIG. 2 


AIR-FLOW VELOCITIES 
knowledge not only of the mean velocity but of the mean den- 
sity as well. To obtain the density it would be necessary to 
measure the temperature and pressure at the section. It will 
now be shown that the effect of pressure and velocity gradients 
may be ignored when the method under discussion is applied 
to measurements in a suitable velocity range. 

Suppose that by reason of friction in the pipe and expansi- 
bility of the fluid the velocity » increases uniformly from sec- 
tion A to B, Fig. 2. Then the velocity at x may be taken as 


MECHANICAL ENGINEERING 


v, = v + kx, where v is the velocity for x = 0. The times 
which are required for the pulses to travel from O to A and 0 to 
Bare 


7 ax 1 ka 


a 
log{ 1 : = 
8 i 7) V— 2 
ka? 


2a(V — 0)? 


~aV—m—kx  k 


! 
=b 


dx 1 ka a 
pe ] alin = ‘ 
°8 . T V os Vo V + Vo 
ka? 


Vtntk &k 


2V + v9)? ' 


Whence, when v is small compared with V 


At = fe hn = 


(2av/V?)f1 - 
and vo = Vs/{2a[1 — (ka/V))} 


If k = O, that is if the fluid velocity is everywhere,equal to 1», 
Equation [3] reduces to Equation [2] as is to be expected- 

Now suppose as an extreme case, that the pipe diameter is as 
small as the smallest used in these experiments, namely 0.3 
in., and that the velocity of air through the pipe is as large as 
20 fps. Then the pressure gradient at room temperature is not 
larger than 0.02 ft of water per ft length of pipe.* To find the 
velocity gradient k it is observed that Pyv, = Pgvg where 
P,, v4, Pg, and vz are the pressures and velocities at pipe sec- 
tions A and B, respectively. Whence 


(P,— 


P,)/Ps = (vg — v4)/04 


and if sections A and B are taken 1 ft apart, Py — Pz = 0.02 
ft, and at atmospheric pressure Pg = 34 ft, approximately. 

It has been assumed that », = 20 fps, hence k = vg — v4 = 
0.012 fps per ft of pipe Now the length of a is arbitrary, 
but if it be made 30 ft, then as has been previously shown, air 
velocities as low as 2 fps may be measured with a theoretical 
accuracy better than 1 per cent. 


ka/V = 


In Equation [3] 
30 X 0.012 + 1130 = 0.0003 


and clearly this factor may be neglected. It may be concluded, 
therefore, that even though there exists a velocity gradient, the 
measured velocity at any cross section is not greatly affected 
by it, and the approximate value of v given by Equation [2] 
may be used with a high theoretical accuracy. 


APPARATUS AND METHOD OF TEST 


Two separate sound-velocity-meter ng arrangements were sct 
up, one intended for low and the other for high velocities, 
both of which followed the pattern shown in Fig. 1. In each 
case a water displacement gasometer of 5 cu ft capacity manu- 
factured by the Griffin Company of Philadelphia, Pa., was 
employed to propel the air through the metering device and 
also to furnish a check on the average velocity of flow. The 
gasometer tank was first carefully calibrated by filling it with 
water, removing successive increments of !/, cu ft as determined 
by the weight of the removed water corrected for temperature, 
and measuring the successive heights of water in the tank with 
an accurate hook gage. The change in level per cubic foot of 
water was compared with the accurately measured distances 
between l-cu ft marks of the gasometer scale. It was found 
necessary to multiply the volume as indicated on the gasome 

* Kent's Mechanical Engineers’ Handbook, John Wiley & Sons, Inc., 


New York, N. Y., eleventh edition, vol. 2, Power, section 1, p. 18, 
Equation 24. 
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ter scale by 1.0072 to obtain the correct volume. The num- 
ber is very nearly the ratio of the volume of a given mass of air 
at atmospheric pressure to its volume under the pressure in- 
creased by 3 in. of water. 

After assembling the gasometer, tests were made of the 
steadiness of its operation. It was found by timing the descent 
or ascent of the holder with a stop watch that for suitable veloci- 
ties the operation was very steady. 

Several lengths of 11/,-in. steel electric conduit with an aver- 
age inside diameter of 1.37 in. were joined by means of threaded 
couplings. The pipe ends were carefully butted, and the 
joints sealed with white lead. Referring to Fig. 1, the length 
2a, that is from 2 to 2’ measured between threaded entrance 
nipples was found to be 39.65 ft, center to center. Exactly 
half way between these nipples a sound-inlet nipple was in- 
serted. The isolation membranes shown consisted of thin 
aluminum disks which were held airtight between recessed 
brass housings. The telescoping tube, scale, and receiver Ri 
were mounted as a unit, and a rack-and-pinion device enabled 
the position of the tube to be adjusted easily and precisely. 
To prevent sounds generated in the frame of the receiver R; 
from being transmitted through the pipe a short rubber hose 
connection was inserted between R; and M3. 

Preliminary measurements indicated that the circuit employ- 
ing gas-filled electronic tubes was capable of distinguishing 
which of two electrical impulses arrived first when one led 
the other by as little as one ten-millionth part of a second. 
Indeed in the normal course of the experiment shifting the 
pointer of the telescoping tube to the left or right of the zero 
position by 0.01 in. was sufficient to cause the needle N of the 
differential galvanometer to change its indications from one 
side to the other. As constructed the resolving power of the 
electronic-tube circuit was greater than the accuracy of setting 
the telescoping-tube pointer. 

Air-velocity determinations were conducted on several suc- 
cessive days. The air velocity was produced in the measuring 
tube either by drawing air into the gasometer or by expelling 
it The zero position of the telescoping tube was determined 
as before described, and the shifts in the position of this tube 
were measured in each case from the zero position which was 
determined in still air before each velocity run. In computing, 
it was assumed that the velocity of sound propagation in air 
at temperature T, in degrees Centigrade, is given by the formula 


V = 1089[(273 + T)/273]'/2 


It is known that relative humidity does not affect this velocity 
appreciably, and consequently no correction was made for 
humidity. While these experiments were in progress measure- 
ments of the velocity of sound propagation in pipes were made 
by an independent observer and found to check closely with the 
values computed from this formula. From the observed shift 
and the velocity of sound propagation the air velocity was 
computed using Equation [2]. Typical results obtained using 
the 1!/,-in. pipe are shown in Table 1. 

With the 1!/,-in. pipe the largest velocity conveniently meas- 
ureable was about 11 fps. The accuracy of measuring higher 
velocities was limited by the shortness of the time of travel of 
the gasometer holder and the error in measuring this time. 
In order to produce higher velocities a second smaller sound- 
velocity pipe was assembled. Referring to Fig. 1 the length 
2a in this case was 10 ft and the inside diameter of the pipe was 
0.293 in. 

In order to develop sufficient pressure difference between the 
ends of the smaller pipe, it was found necessary to draw the air 
into the gasometer since its behavior was unstable when the 
holder was loaded with the large weights necessary. Results 
obtained with the smaller pipe are shown in Table 2. 
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In spite of the higher velocities in the smaller pipe the corre- 
sponding telescope-tube positions were very definite and ex- 
ceptionally sharp. It is evident from Tables 1 and 2 that the 


TABLE 1 AIR VELOCITIES IN FEET PER SECOND 


——Air expelled from gasometer-— 





Air drawn into gasometer— 


Sound- Sound- 

velocity Gasometer Error, velocity Gasometer Error, 

method method percent method method per cent 
2.66 2.69 —tI.1 2.86 2.82 +1.4 
2.65 2.69 —I.5 2.86 2.84 +0.7 
2.22 2.23 0.0 2.86 2.83 +1.1 
2: 2a: 2:93 —O..§ 1.83 r.73 +5.5 
3.38 3.38 0.0 1.76 : 73 Tr.7 
3.40 3.38 +0.6 1.76 1.74 +1.2 
4.90 4.90 0.0 2.40 2.38 +0.8 
4.85 4.90 —=£.0 3.14 3.18 a8 
6.47 6.52 0.0 oe eos xe 
6.47 6.53 —0.9 3.88 3.93 a3 
7-25 7-37 “$9 7-53 7-45 +101 
2.26 7-40 —2.0 .18 6.16 +0.3 
11.45 II.40 +0.4 ee ee 


TABLE 2 AIR VELOCITIES IN FEET PER SECOND 


Sound-velocity Gasometer Error, 
method method per cent 
22.8 22.6 +0.9 
22.7 22.5 +0.9 
16.4 16.0 +2.5 


results are affected by small systematic errors. The source of 
these errors is unknown but it is believed that they arise as the 
result of the difficulty in estimating the volume corrections to 
be made in the operation of the gasometer. 


DISCUSSION AND CONCLUSION 


The air velocities which were measured by the two methods 
are for the most part in excellent agreement. In view of the 
departure from the stream-line and uniform-flow conditions 
assumed in the derivation of the velocity formula, this result 
may seem surprising. It is well known from Pitot-tube 
measurements? that the fluid velocity is not uniform across the 
section of a pipe, but is smaller at the boundary than in the 
inner portions. Consequently, one would expect that the first 
arrival of a sound pulse would depend on the maximum fluid 
velocity when the pulse travels in the same direction as the 
fluid and on the minimum fluid velocity when it travels in the 
opposite direction. When this is examined mathematically, 
it is found that these differences in the times of travel largely 
offset each other in the final expression for the average 
fluid velocity so that nevertheless Equation [2] holds quite 
closely for low velocities. In any event, the velocity values 
as actually measured indicate that Equation [2] holds re- 
markably well. 

It may therefore be concluded that the sound-velocity meter 
measures, without the necessity of calibration, an average air 
velocity which agrees with the velocity as determined by the 
use of a gasometer. This suggests that it may be substituted 
for the more bulky, expensive, and intractable gasometer. 
However, further experimentation including a wider range of 
pipe sizes and air velocities is necessary to establish this point 
more generally. 

In conclusion acknowledgment is made of a grant in aid, 
by the Engineering Foundation through The American Society 
of Mechanical Engineers. The experimental work was con- 
ducted in the laboratories of the Institute of Technology at the 
University of Minnesota. 





3 ‘*The Mechanical Viscosity of Fluids,’’ by T. E. Stanton, Proceed- 
ings of the Royal Society of London, series A, vol. 85, 1911, p. 366. 





STEAM-TURBINE EFFICIENCIES 


Computation of Performance of Back-Pressure, Extraction, and Other [Types 
of Machines, Including Over-All Efficiencies, When Used 
in Combination With Heating Systems 


By FRANCIS HODGKINSON 


CONSULTING ENGINEER, NEW YORK, N. Y 


UARANTEES of performance of back-pressure, extraction, 
and other types of steam turbines, including over-all 
efficiencies resulting when these machines are used in 

connection with heating systems, are usually based on steam 
flow. In the case of the extraction turbine considered alone, 
for example, the guarantee for one of the specified operating 
conditions usually states in effect: 


With the turbine sustaining a specified output and with exhaust 
pressure not more than that specified, and when a specified flow of 
steam is extracted at a specified pressure, the flow to the turbine at 
specified pressure and temperature as measured upstream of the throttle 
valve will not exceed a stated quantity. 


This method of expressing performance is not particularly 
illuminating. It serves for comparing guarantees made under 
identical operating conditions. It does not serve, without 
some computation, for comparing one turbine with another 
operating under slightly different conditions. It does not dis- 
close the performance of a turbine operating under extraction 
conditions that are not the same as those of the guarantee, or 
of one operating with a variety of extraction flows or none at 
all. It does not indicate the quality of the turbine. For these 
reasons the consensus of opinion appears to be that the per- 
formance of a turbine of these types is best expressed as an 
“engine efficiency;"’! in other words, the ratio of the work 
obtained to the work available under the operating conditions. 
An expression of performance based on flow, as in the foregoing, 
is, however, easily translated into engine efficiency. 

The engine efficiency of a simple back-pressure turbine is 


Wh, - hs) = 
W hy 


3412.7 Pi 
Why hs» 


hs2) 
in which 
W = steam flow, Ib per hr 
h, = enthalpy of initial steam, Bru per Ib 
hee enthalpy at entropy of point 1 (Fig. 1), Bru per Ib 
h; = enthalpy (actual) corresponding to point 3 (Fig. 1), 
or at the point of extraction in the case of an extrac- 
tion turbine, Bru per |b 
Why hs)/3412.7 = internal output, that is, the 
power delivered by the blades to the turbine rotor, 
kw. Generally it is the generator output P, that is 
considered 
P, = P; minus mechanical and generator losses 


Py = 


The engine efficiency of a simple extraction turbine with ex- 
traction at a single point 3, Fig. 2, is 

W, hy 

Wi 


hs) + Whi — hs) 
hea) + Wo hy — hes 


' A.S.M.E. Power Test Code on Definitions and Values, June, 1931. 


in which 
W, = flow of extracted steam, |b per hr 
W. flow of steam to condenser, Ib per hr 
hs enthalpy (actual) corresponding to exhaust steam to 
condenser 
hss enthalpy corresponding to exhaust steam to condenser 
at the entropy of point 1, Fig. 2 
The numerator of Equation [2] is equal to the internal output, 
3412.7 P;. 
These engine efficiencies are no more nor less than the recipro- 
cals of the heat rate, in which the turbines are charged with 


Enthalpy 





Enthalpy 














Entropy Entropy 


FIG. 1 FIG. 2 
the sum of the isentropic enthalpy drops. Applied to the con- 
ditions of Fig. 2, this isentropic heat rate is 


WiChy h 2) - Why —_ hes) 
a 


This method of expression is objectionable because of con- 
fusion between this kind of heat rate and the conventional one 
in which a simple power unit is credited with the enthalpy of 
saturated water corresponding to the exhaust pressure, or, in 
the case of the regenerative turbine, the enthalpy of the water 
leaving the final feedwater heater, with allowance for conden- 
sate temperature depression, if any, and for the work and losses 
of the feed pump, if one is used between the condenser and the 
final feedwater heater. ?* 

The performance of a regenerative turbine, however, may be 
expressed as an engine efficiency if the pressures and quantities 
of flow at the points of extraction are known. This value re- 
flects the quality of the turbine itself without reference to the 
performance of the feedwater heaters, condenser, and feed pump. 


DARRIEUS’ METHOD OF COMPARING TURBINE PERFORMANCE 


Georges Darrieus, of France, proposed some years ago” a 
method of expressing the performance of any extraction, mixed- 
pressure, or reheating turbine, or a combination of them. He 
contemplated the method as a means of making a fair compati- 


: A.S.M.E. Power Test Code for Steam Turbines, revision under way. 
*“'The Rational Definition of Steam Turbine Efficiencies,’’ by G 
Darricus, Engéneering, Sept. 5, 1930, pp. 283-285. 
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son of turbines of any type or combination of types operating 
under different conditions in which the turbine alone is con- 
sidered and not what is done with the exhaust or extracted 
steam. His method is held in high esteem in France. 

M. Darrieus assumes that the available work is that resulting 
from isentropic expansion down to the temperature of the sur- 
roundings, which he takes as 27 C (80.6 F). 
heat supplied to the turbine as W(h, 


He charges any 
Tos), in which h, is the 


Enthalpy 








FIG. 3 


enthalpy of the supply, To the absolute temperature 300 C, and s, 
the entropy corresponding to Ay. 

In the case, say, of a reheating turbine, Fig. 3, with one stage 
of extraction, the turbine is charged with 


W hy Tos) + W hs Toss 


and is credited with 


Whe — Tose) + WiChy Tosa) + (W — W,) Chs 


The internal work obtained is 
3412 7P;= V hy ho) +W hs h; a W W,) (hy hs ) 
A] 


The foregoing will be clearer if a numerical example involving 
the simple extraction turbine of Fig.2is considered. Assume that 
the engine efficiency of the turbine steam path is 0.80, and that 


pi 400 Ib per sq in. 
ty 800 F 
h, = initial enthalpy, 1416.4 Btu per Ib 
pressure at point of extraction, 50 lb per sq in. 
pressure at exhaust, 1 in. Hg abs 
79 F 
538.7 F 
extracted steam flow, 400 lb per hr 
steam flow to condenser, 600 Ib per hr 
steam supplied, 1000 Ib per hr 
TABLE 1 VALUES ASSUMED FOR FIG. 2 
p t 5 h Tos b—Tos 


At initial point (1 400 800 1.6842 1416.4 907.4 §09.1 
At extraction point (2 50 406 1.7385 1238.2 936.5 301.7 
At exhaust point.. 38 1007.4 1009.4 —2.0 


Nore: The last value in the last column is negative because Tos is 
greater than h; 


rin. 79 1.87 


Using the values from Table 1 and Darrieus’ method, we 
debit the turbine with the heat in the initial steam 1000 X $09.1 
= 509100 Btu, and credit it with the sum of the quantities in 
the extracted steam 400 X 301.7 = 120680 Bru and in the ex- 
haust 600 X — 2 = — 1200 Btu; hence the balance chargeable to 
the turbine is 509100 — (120680 1200) = 389620 Bru. The 
work obtained in the turbine 3412.7P; is 1000(1416.4 — 1238.4) 
+ 600(1238.2 — 1007.4) = 316680 Bru.. Hence the efficiency 
as computed by the Darrieus method is 


7) Darrieus = 316680 389620 = 0.813 


By assumption the engine efficiency is 0.80. 

M. Darrieus’ method of expressing efficiency does not seem 
lucid; it gives a slightly higher value than the engine efh- 
ciency. The engineer is principally interested in the ratio of 
what he gets to what he would get under the limitations of the 
operating conditions if the apparatus were ideal; in other 
words, he is interested in the engine efficiency. It seems, 
therefore, that the method of expressing the performance of 
these types of turbines by means of the engine efficiency is to be 
preferred. Furthermore, it has the advantage of easy compre- 
hension. It may be quickly determined from the Mo.lier 
diagram. It is a value that is prominent in the mind of the 


designer of the steam path and his ultimate aim is to obtain a 
high value. It is the best measure of the quality of the turbine. 


EFFICIENCIES OF TURBINES COMBINED WITH HEATING SYSTEMS 


In the case of a power plant combined with a heating system, 
the higher the efficiency of the power unit the higher will be 
the over-all efficiency of the system under any circumstances. 
The highest over-all efficiency is attained, other things being 
equal, when all the steam is condensed in the heating system. 

If heat and work are regarded as equivalent, the efficiency of 
a steam power plant combined with a heating system may be 
defined as the ratio of what one gets out of it for use, in heat, 
work, or both, to what is available under the operating condi- 
tions, in heat, work, or both. 

Credited to the available heating portion of the plant is the 
enthalpy of the water at the temperature at which it is returned 
to the system, provided it is so returned. 

The heating-system condensate may be returned directly to 
the boiler at the temperature at which it leaves the heating 
system, which will usually be a few degrees less than the tem- 
perature corresponding to the saturated steam in the heater, 
because of condensate temperature depression. 

If the boiler feedwater is heated by the heating-system con 
densate by means of a heat exchanger, the credit to the avail- 
able heating portion of the system will be correspondingly 
lowered. 

If the condensate from the heating system is wasted, it is 
proper to credit to the available work of the heating portion of 
the system the enthalpy of the water at the ambient tempera- 
ture, say 79 F. 

The output of the heating portion of the system is the total 
enthalpy supplied minus the total enthalpy of the condensate 
leaving the heater minus radiation and leakage losses in the 
heater and its piping. 

In the case of the simple back-pressure turbine of Fig. 1 com- 
bined with a heating system as in Fig. 4, the over-all efficiency 
is 
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responding to the 

temperature at which 

it leaves the heating portion of the system, Btu per lb 
hr; = enthalpy of water corresponding to the temperature 
at which it is returned to the system, or to the am- 
bient temperature if the heater condensate is wasted, 
Btu per lb. The value depends upon the use made of 
the heat in the condensate 
radiation and leakage loss in the heating portion of 
the system and its connecting piping, Btu per hr 


R = 


In the case of the simple extraction turbine of Fig. 2 combined 
with a heating system as in Fig. 5, the over-all efficiency is 
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in which 


W, = steam extracted, lb per hr 

W, = steam flow to condenser, |b per hr 

hes = enthalpy of exhaust steam following isentropic ex- 
pansion from Ay, i.¢e., at entropy 51, Bru per lb 

hs = enthalpy (actual) of exhaust steam, Bru per lb 


The foregoing efficiencies are exclusive of boiler losses and 
any essential auxiliaries required for such services as pumping 
of allowances for turbine-gland 


flows,‘ which are properly included. 


condensate, and are exclusive 


COST OF BY-PRODUCT POWER 


In the foregoing cases of a turbine operating in combination 
with a heating system, the power obtained may be regarded as 
by-product power. It is interesting to note the cost of this 
power based on thermodynamic accounting. 

In the case of the back-pressure turbine and the heating sys- 
tem of Fig. 4, the ratio of internal power obtained to the total 
work (internal power plus heating) obtained is 


Whi — hs 
+ W hs hy ~ R 





W hy hs 









The total available work is 
“oa © 
The heat rate at which by-product power is obtained is 
Whi — yz) X Wn — ha) 
\A} Yi) 7 W hy hs =} (Ww hs — —he )—R] Bru per in- 
Wh, — hs) ternal kw 
3412.7 _ 








* A.S.M.E. Power Test Code for Steam Turbines, revision under way. 
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MECHANICAL ENGINEERING 


In the case of the extraction turbine and the heating system of 
Fig. 5 the ratio of internal power obtained to the total work 
obtained is 


Wii — . + Wa hi — hs) 
W 7,(hy — hs) +([W a —e + W — h; 









The total available work is 





Wik — fy) + Woh; 


— hes, 


The heat rate at which by-product power is obtained is 
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3412.7 


Table 2 gives calculated numerical results of back-pressure 
and extraction turbines operating in conjunction with heating 
systems and based upon the following assumed operating con 
ditions: 


Initial pressure, lb per sq in....... 


‘ 
en Be ee ee era 
Initial enthalpy, A, Bru _ Ppsictncrseesieciercneseene SG a 
Initial entropy, 51. 1.6842 
Back = or pressure at point ofe extraction, pa or Pay | 

per sq in.. a pa Red 5 
Exhaust pressure to condenser, pa or tps, i in. 1. Hg abs........ I 
Assumed engine efficiency of turbine steam CULE Seeisis\nie0' 8 
Enthalpy at po, constant entropy 51, 4.2, Btu per Ib........ 1193. 
Enthalpy ( — at ps, 43, Bru sul _ aS a eee 1238.2 
Entropy at p3, 53...... sescessiie 1.7335 
Enthalpy at pices to condenser, constant - entropy, 51, Asa, 

Btu per Ib.. iy Aeteaccmnes BOG2 
Enthalpy (actu: al) exhaust t to > condenser, es Bru per lb.... 1007.4 
Enthalpy of water leaving heating system when returned 

directly to boiler, temperature assumed 20 F less than 

— of saturated steam in heater, 261 F, Ars, Bru 

per 229.7 
Enthalpy of water to » be credited to system when the heat- 

ing-system condensate is wasted, taken at ambient tem- 

perature 79 F, Bru per lb (Az)... .. 47 
Radiation and leak age from heating sy — R per | cent. 5 
Total steam flow to extraction turbine, W, lb BEE BE sis .00 FO 
Extracted steam flow, W,, lb per hr...............20005. 4 
Steam flow to condenser, W2, lb per hr 6 





TABLE 2 OVER-ALL EFFICIENCIES AND COST OF BY-PRODUCT 
POWER FOR A BACK-PRESSURE TURBINE AND AN 
EXTRACTION TURBINE COMBINED WITH 
A HEATING SYSTEM 


Cost of bv- 
product 


power 
based on 
thermo- 
Over- dynamic 
all accounting 
effi- Btu per 1 
ciency ternal kw 
Back-pressure turbine and heating system, 

Fig. 4, heating-system condensate re- 

SUraed OO Dotler af Bre... 6.5 505566e5c5e 5s 0.923 3564 
Same, heater condensate wasted at fy7..... 0.804 113 
Extraction turbine and heating system, Fig. 

5, when heating system condensate is 

returned to boiler at Ays................ 0.876 3810 
Same, heater condensate wasted at Ay7..... 0.802 4166 


Note: No allowances have been made for boiler, turbine, mechani 
cal, and electrical losses or for extraneous flow from turbine glands or 
any essential auxiliaries necessary for pumping condensate. 


HISTORY of SCIENTIFIC 
MANAGEMENT in AMERICA 


Prepared by the American History Committee’ for the 1938 
International Management Congress 


CIENTIFIC MANAGEMENT in America is one of the 
most potent factors in the industrial development leading 
to low production costs and a higher standard of living. 

As a historical and practical development, scientific maage- 
ment is the utilization of policies and methods derived from 
analysis of all of the facts which bear upon a managerial situa- 
tion. It involves research for the factual determination of 
policies and methods, standardization of the requisite practices, 
control of the procedures involved in the use of standards, 
and cooperation of all individuals associated with the activity. 

In its early days, the technique of scientific management in- 
volved a certain amount of ‘‘scaffolding’’ while new procedures 
and routines were being installed. Experience resulting from 
the widespread adoption of the technique, however, has 
lessened the necessity of this scaffolding so that gradually it 
is being superseded by methods based on the fundamental 
principles rather than on routine procedures. 

Scientific management is destined for a broader field of appli- 
cation in the solution of problems relating to the stabilization 
of an economy. 


FIRST SCIENTIFIC MANAGEMENT IN INDUSTRIAL PLANT 

Scientific management in manufacturing actually began, 
from the standpoint of practical operation, but little more than 
fifty years ago in the plant of the Midvale Steel Company, 
Philadelphia, through the initiative of Frederick W. Taylor. 

It is recognized that previously certain elements in manage- 
ment had been developed by the scientific method. Notably 
in France as far back as the eighteenth century there had been 
beginnings of the measurement of effort and fatigue in muscular 
operation with some utilization in actual practice. Piece- 
work, with tasks based on analysis of past experience, had been 
used. Certain forms of wage payments involving premium 
and wage sharing had been worked out both in America and 
abroad. But these earlier efforts were casual and had practi- 
cally no influence on industry generally. As the French engi- 
neer, Charles de Freminville, has put it, it was Taylor who 
first applied the inductive method to study of the problems of 
factory management and later to study of problems of general 
administrative management. 

Scientific management as it originated at Midvale in the 
1880's, although in all respects rudimentary, embraced com- 
pletely the fundamentals of scientific shop management. It 
promptly integrated research, standardization, and control 
into an adaptable scheme of managing. While inspired by the 
purpose of making the facts governing production available for 
settlement of disputes with workers, supplemented by the 
desire for larger productivity to reduce cost of the product, it 
was recognized almost immediately that to attain this wich 


' Henry S. Dennison, president, Dennison Manufacturing Co.; Henry 
P. Dutton, dean, Evening School, Armour Institute of Technology; 
Henry P. Kendall, president, Kendall Company; Harlow S. Person; 
and Sanford E. Thompson, president, Thompson and Lichtner Co., 
Inc., engineers, Chairman. 


fairness to the worker, the problem involved all phases of 
management which influence the quantity and the quality of 
the product turned out. Taylor therefore started experimental 
studies to obtain the knowledge required to set fair and accept- 
able standards for the workers, and out of these studies grew 
the developments that involved functional operation, pro- 
duction control, inventory control, and the various other 
features which have gradually established themselves in almost 
universal practice. 

For example, when the setting of piece rates was considered 
at Midvale, it was found that the major factors governing pro- 
ductivity and quality were beyond the workers’ control, that 
these were, in fact, functions of management. To obtain fair 
standards which would be equitable to the different workmen 
and to the same workmen at different times and on different 
jobs, it was necessary first for management to bring these fac- 
tors under control. 

It was therefore found necessary to plan the work systemati- 
cally so as to eliminate lost time waiting for work; to provide 
the workman with proper tools; to show him the experimen- 
tally determined proper speeds for his machine; to standardize 
the belting to drive at the required speeds without breakdown; 
to work out with the workman the best method of performing 
each operation; to develop standards of method and mecha- 
nism; to institute research in procedure and equipment; to 
analyze materials; to develop specifications; and finally, to 
develop the methods of determining of standard times of per- 
formance through the use of elementary or unit times as dis- 
tinguished from over-all times. 

Unit time study—in principle, the control of the variables of 
a problem—was one of the most momentous of Taylor’s many 
discoveries in the field of procedure. Its importance was over- 
looked and even today is not utilized with complete effective- 
ness. By determining the time for each element of an operation 
it is possible to recombine these to fit innumerable other opera- 
tions. Forexample, it permits set-up time on a machine, which 
occurs once in each job on the machine and does not vary with 
the number of pieces, to be separated from operating time, 
which does vary with the number of pieces, so that it is possible 
to determine the time required for new jobs without new time 
studies. It permits multitudes of unit-time combinations for 
different operations. It is the essential basis of planning; 
especially of scheduling. 

All of these fundamentals were developed by Taylor previous 
to 1890. During the succeeding five years were developed 
improved methods of inventory control, including the *‘balance- 
of-stores’’ or running inventories which, modified to meet pres- 
ent conditions, are now in almost universal use; functional 
control, involving the assignment of specific phases of manage- 
ment to different men; the mnemonic system of classification; 
and more scientific methods of accounting, now recognized as 
the basis of the most advanced modern cost accounting. 

Next came the rounding out of the technique: The invention 
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of the decimal dial stop watch, the working out of the shop 
slide rules, the development of production control, and the 
means for maintaining quality production. All of these were 
fairly well rounded out by 1905. 

Micromotion study, originated and developed by the late 
Frank B. Gilbreth, is an excellent example of a valuable re- 
finement of time and motion study now frequently used as a 
feature in the technique of scientific management. 

While of course more recent developments of shop manage- 
ment have modified the mechanisms employed in the early 
days, the principles and fundamental mechanisms are in general 
use by industry today not only in production, but also to a 
considerable extent in marketing and in general administrative 
control. 


CALENDAR OF SCIENTIFIC SHOP-MANAGEMENT DEVELOPMENTS 


The progress of development may be presented roughly in 
ten-year periods: 


(1) 1875-1885 A groping for better methods of management, 
and the beginning of scientific management 

(2) 1885-1895 Development of the fundamentals of scientific 
shop management 

(3) 1895-1905 Rounding out the basic technique 

(4) 1905-1915 Expositions of scientific managment to the 
world 

(5) 1915-1925 Collateral development by inrushing converts 
of rigid ‘‘efficiency’’ schemes and certain over- 
systematization with loss of due perspective 
and disregard for analytic studies 

(6) 1925-1935 Normal and sound development in the shop 
and acceptance by trade unions. 


Gradually during these later periods came the acceptance of 
the scientific factual approach to the various problems of per- 
sonnel, marketing, and general administrative functions. 


EARLY PRACTICAL DEVELOPMENT OF SHOP MANAGEMENT 


The importance of the early applications which led the way 
to the broader developments of the present day cannot be over- 
estimated. 

That a description of these undertakings is largely an account 
of the work of Frederick W. Taylor is due simply to the fact 
that during these early days—certainly until after the begin- 
ning of the present century—there were no published or exten- 
sive developments of method in manufacturing that could be 
termed scientific other than those with which Taylor was asso- 
ciated as the master mind. 

In William Sellers Company, the functional principle in 
management was recognized as early as 1876 in allocating the 
grinding of machine tools to a separate department instead of 
having each machine operator grind his own tools. This plan 
resulted from the recognition of the importance of the shape of 
the tool in quality and quantity production. 

The fundamental principles of shop management are predi- 
cated on the solutions of the problems worked out at the 
Midvale Steel Company between 1880 and 1888, as has been de- 
scribed in previous paragraphs. During the decade following, 
the principles were definitely formulated. 

From 1888 to 1892 was a period of slow development during 
which scientific methods were applied for the first time in an 
industry other than metalworking. In the sulphite pulp 
plant of the Manufacturing Investment Company in Wisconsin 
the production methods were well organized. Then followed 
a year in which Taylor, with a vision of the opportunities for 
science in industry, devoted himself in seclusion to the develop- 
ment of methods of planning and of cost accounting. He was 
then ready to begin business as the first management engineer. 





MECHANICAL ENGINEERING 


In the Simonds Rolling Machine Company, 1893-1894, 
certain scientific methods were introduced, including belting 
control, running inventory control with the balance-of-stores 
sheets, unit time studies, and, in material research, continuous 
hardening of steel balls. 

During the same period, Taylor instigated a scientific study 
of the building trades with the purpose of developing standards 
of production in this field of multitudinous variables which 
would increase output, reduce costs, and give higher earnings 
to the workers. The application of the principles and their 
practical utilization in one branch of construction is presented 
in the book ‘‘Concrete Costs,’’ by Frederick W. Taylor and 
Sanford E. Thompson, published in 1912. In the course of 
this research by Mr. Taylor and his associate, Mr. Thompson 
originated the decimal dial stop watch now in universal use in 
industry. These construction studies were continued for the 
next fifteen years although the results have not yet been utilized 
to any great extent because of the backwardness of builders and 
of workmen in appreciating the fundamental importance of a 
knowledge of a day’s work in lowering costs and raising the 
standard of living. 

Other partial installation by Taylor of shop management 
and of cost accounting followed the Simonds Rolling Machine 
Company work; at Johnson Company and Loraine Steel Com- 
pany, Cramps Shipbuilding Company, and then in 1898-1901 
the Bethlehem Steel Company. In all of these the work was 
handicapped by the resistance of management and of plant ex 
ecutives to change and to the revolutionary nature of the phil 
osophy and technique involved. 

At the Bethlehem Steel Company were finally consummated 
the metal-working experiments which Taylor had been carry- 
ing on in different establishments for twenty years. These were 
perhaps the earliest application of prolonged scientific research 
to a manufacturing problem, and led to the development of the 
Taylor-White high-speed steel 

In 1903 were begun the comprehensive developments in the 
plants of the Tabor Manufacturing Company and the Link 
Belt Engineering Company, where were first introduced as an 
integrated whole the methods and technique of planning, 
scheduling, inventory control, and the various other phases of 
scientific shop management. 

In the later years of the first decade of this century the chief 
engineer officers both of the Navy and the Army became inter- 
ested in scientific methods of shop operation and were able to 
improve production methods and increase productivity in the 
Navy yards and arsenals to a remarkable degree, and at the same 
time increase the earnings of the workers. Lack of apprecia- 
tion on the part of certain labor leaders and of misinformed stu- 
dents of social problems caused the passage by Congress in 
1914 of the rider to appropriation bills prohibiting the use of 
the stop watch in manufacture of ordnance. This resulted in 
unforeseen handicaps to production of war material for the 
World War. 

While there had been much excellent work by those who 
appreciate the scientific method, and by many imitators, 
Frederick W. Taylor is recognized as ‘‘the father of scientific 
management.’’ But it must be emphasized that while these 
early developments produced a technique and principles of 
management of permanent significance, the technique, as stated 
in our introduction, has naturally grown and changed from the 
““scaffolding’’ necessary in the initial stage, and the principles 
have taken on a broader meaning and utilization. The remark- 
able fact remains that all the basic technique and even a large 
part of the original technique is used daily in most of the well- 
established plants in America. In many, perhaps in the ma- 
jority, this is done with no appreciation of the source of the 
methods. Unit time study, planning, scheduling, inventor) 
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control, functional organization, and other features are utilized 
in principle and in practice. And yet on the other hand the 
practice of basing decisions on snap judgment or superficial 
comparison is still far too common both among manufacturers 
and those who term themselves management engineers. 

Several men who were associated with Taylor during the 
early years of the development of scientific management, 
namely, 1890 to 1905, contributed to its technique and practical 
application. Carl G. Barth, with his brilliant use of mathe- 
matics in research and his knowledge of machine tools, devised 
a number of special slide rules for the solution of machine-shop 
problems. Henry L. Gantt, of broad education in economics 
and engineering, developed the wage plan of a bonus with 
guaranteed day wage and contributed in the smoothing out of 
Taylor mechanisms in action. H. King Hathaway, with the 
assistance of Carl Barth, made one of the earlier and more 
complete practical applications of Taylor's methods of planned 
control at the Tabor Manufacturing Company. Many others 
have made important contributions since 1905. 


PUBLICITY 


Early writings in America with any direct bearing on the 
scientific phases of shop management were the papers by Henry 
R. Towne on ‘‘The Engineer as Economist,’’ in 1886, and 
“Gain Sharing,’ in 1889, and the paper in 1891 on ‘The 
Premium Plan of Paying for Labor,"’ by Frederick A. Halsey, 
all before The American Society of Mechanical Engineers. 
These suggested a new form of wage payment which added to 
the daily wage a premium, based ona division between manage- 
ment and the workman, of savings resulting from speedier work 
but with no scientific research to obtain a knowledge of the 
proper times of performance. Even previous to these papers 
was published in 1885 the book “‘Cost of Manufacturing,”’ 
by Capt. Henry Metcalf describing a card system of shop re- 
turns introduced at Frankford Arsenal. 

The first description of the principles involved in scientific 
management were Frederick W. Taylor's “‘A Piece Rate Sys- 
tem, Being a Partial Solution of the Labor Problem” in 1895, 
before The American Society of Mechanical Engineers. This 
paper was epoch-making as the first presentation of a scientific 
method based on thorough studies of times of unit operations for 
combining elementary times—as a chemical formula combines 
the molecular symbols—to fit different operations. 

In ‘Shop Management’’ (1903), presented before the same 
Society and later published in book form, the principles outlined 
in the earlier paper were broadened to cover the scope of work 
in the plant. Then finally in 1911 came the ‘’Principles of 
Scientific Management”’ which treated the subject in its general 
applications from a popular philosophical standpoint. In his 
introduction to this book Taylor notes that the illustrations 
will especially appeal to engineers and managers of industrial 
and manufacturing establishments, and to all of the men work- 
ing in these establishments. He then adds the prophecy: 
“It is hoped, however, that it will be clear to other readers 
that the same principles can be applied with equal force to all 
social activities: to the management of our homes; the manage- 
ment of our farms; the management of the business of our 
tradesmen, large and small; of our churches, our philanthropic 
institutions, our universities, and our governmental depart- 
ments.” 

\ paper almost as scientific as these papers on scientific 
Management applied to shop procedure, was the paper *‘On the 
Art of Cutting Metals’’ presented by Taylor in 1906 to The 
American Society of Mechanical Engineers as a presidential 
address. Not only does this treatise describe the development 
of high-speed steel through a research then unparalleled in the 
held of mechanical engineering, but it analyzes all of the prac- 
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tical problems of metal cutting such as composition of steel, 
hardness, shape of tool, and depth of cut. 

Each of these papers was presented to a limited audience. 
General publicity through articles in magazines did not appear 
until 1910. These at first described Taylor and his methods in 
popular fashion. Then followed a multitude of expositions, 
some favorable and others derogatory and even virulent. The 
fact that anything relating to industry or business could be 
‘scientific’ was particularly abhorrent to some writers. 

A sensational event, which occurred about this time and 
brought scientific management to world attention, was the 
statement by Harrington Emerson, brought out by Louis 
Brandeis, at that time attorney in the famous railroad rate 
cases of 1910-1911 and subsequently a Justice of the Supreme 
Court, to the effect that the railroads could save through scien- 
tific management $1,000,000 per day. This statement caused 
an uproar, but Brandeis’ masterly analysis of the principles of 
scientific management in his brief was scarcely noticed 

An important stage in the history of scientific management 
was the Conference on Scientific Management at Amos Tuck 
School of Dartmouth College in 1911 under the leadership of 
Dr. Harlow S. Person, director. Some 300 businessmen and 
engineers and statesmen coming from all parts of the country 
listened to notable addresses by Taylor and other leaders, 
addresses presenting basic principles of the movement, practical 
examples of utilization of these principles, and forecasts of the 
future. 


ASSOCIATIONS 


The vear 1912 marked the launching of an association for 
organized discussion of Taylor's doctrines and technique of 
scientific management which provided a definite impetus to the 


movement of scientific management. The Society to Promote 
the Science of Management was formed by a group of men de- 
voted to the cause of practical development of the scientific 
approach to managerial problems. In 1915, the year of the 
untimely death of Taylor, the association was renamed the 
“Taylor Society"’ in honor of the great leader. Continuing 
under this designation until 1934, an amalgamation of the 
Taylor Society and the Society of Industrial Engineers caused a 
revision of the title nearly to the original phrasing, namely, 
The Society for the Advancement of Management. 

In the year of the founding of the society, 1912, the Efficiency 
Society was organized in New York City but was of compara- 
tively short life because of the limited scope of its outlook and 
program. 

Next was the Society of Industrial Engineers, organized in 
1917 and designed, at the start, to supplement the work of the 
Taylor Society with more emphasis on production methods. 

In 1919 the National Office Management Association was 
formed, and in the same year the National Association of Cost 
Accountants. 

The Management Division of The American Society of 
Mechanical Engineers was next created in 1921. 

In 1922 the American Management Association was formed 
as a combination of earlier groups devoted to school and cor- 
poration training and to personnel. Later the scope of the 
Association was broadened to embrace all branches of manage- 
ment. 

A professional association of practicing management engi- 
neers was organized in 1929 under the designation of Associa- 
tion of Management Engineers. 

The American Marketing Society was founded in 1931. A 
number of local groups and organizations have been formed in 
various parts of the country. Several organizations have been 
formed in other nations. 

With the growth of these various societies working along 
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different and sometimes parallel lines, it was decided in 1933 
by a group of men influential in the different organizations 
that the time was ripe for the formation of a council of the 
various societies under the name of the American Management 
Council. 

Of vast international importance in the development of 
scientific management was the institution of the International 
Management Congress in 1923. This was initiated by the 
scientist-president, Masaryk, of Czechoslovakia, with the ad- 
vice of American engineers. The congress met in Prague in 
1924 and has been followed by congresses in Brussels in 1925; 
in Rome in 1927; in Paris in 1929; in Amsterdam in 1932; 
in London in 1935; and in Washington, D. C., in 1938, as the 
Seventh International Management Congress. 


BROADER FEATURES OF SCIENTIFIC MANAGEMENT 


So far in this brief history, scientific management has been 
treated chiefly from the standpoint of the shop. For here was 
the initial development. It was not until about the close of 
the fourth period and the date of the death of Dr. Taylor in 
1915 that the breadth of the scientific approach to management 
of business and social problems, as already envisioned by Tay- 
lor, began to be realized. 

Possibly the most important element in Taylor's contribu- 
tion was the thorough demonstration he gave of the applic- 
ability of the inductive method to all industrial and business 
problems. The classic studies of tool feeds and speeds pointed 
the way to other studies in the business field. The broad result 
in the change-over in the psychology of a generation of busi- 
nessmen from the ‘“‘practical’’ and ‘“‘empirical’’ to the more 
systematic application of experimental methods is a result 
which far surpasses the actual procedures developed by Taylor 
and his associates. 


APPLIED RESEARCH AND SALES MANAGEMENT 


In the summarization of scientific management, therefore, 
the basic position of research must not be minimized. With 
the earliest studies of management in the 1880's began, as a 
necessary phase of shop management, the far-reaching researches 
in materials and processes. The results in high-speed steel 
attained after twenty years of experimentation owed their 
successful conclusions to the scientific principle of “‘single 
variable’’ research, introduced by Taylor at the very beginning, 
but at that time doubtfully received by many who failed to 
envision the possibility of the application of the scientific 
method in business and social fields. 

The possibility of a productive application of the scientific 
methods in fields even farther removed than Taylor's studies 
from the field of the physical and ‘‘exact’’ sciences has been in- 
dicated in more recent years by various applications of research 
methods to the personnel problems of industry. As an illustra- 
tion is the research originating as a cooperative investigation 
of the effect of lighting. This experiment, the results of which 
have been substantiated by a variety of experiences among the 
more highly developed organizations in America, quickly led, 
in the case cited, to the developments of new lines of investiga- 
tion. The experiment consisted originally of carrying on work 
for a period of months by a small experimental group of women 
workers. These women, performing a task identical with that 
of a larger control group whose work went on without altera- 
tion, were submitted to a variety of conditions which it was 
expected would influence output, such as change in lighting 
intensity, introduction of rest periods of varying duration and 
spacing, different systems of incentive payment, and other 
factors. An early result of the experiment was the emergence 
of the surprising fact that output apparently continued to in- 
crease regardless of the changes made in conditions. Investiga- 
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tors were led to the conclusion that the reaction was not, as it 
would have been with mechanical materials, a simple response 
to an individual change in environment, but a composite re- 
sponse which depended on the way in which the subject of the 
experiment viewed the reaction. The steadily increasing out- 
put, for example, traced back to the changed sentiments with 
which the employees regarded their work. It was no longer an 
unpleasant task to which they were held by a task master, but 
an interesting, and in so far as their feelings were concerned, a 
voluntary activity. This initial experiment in turn led to an 
extensive study of employee attitudes involving the questioning 
of some thousands of employees, and has caused an impor- 
tant modification in the company’s philosophy of employee 
relations. 

In the broader developments in the business field, the stand- 
ardization of shop practices which required advance planning 
of production naturally led the way to improvements in sales 
management, since production planning must begin with defi- 
nite assumptions as to sales. 

Scientific methods in marketing were given little considera- 
tion until the fifth era of the foregoing calendar. In fact it was 
not until after the World War and the problems of a buyers’ 
market that this important phase of management came into the 
picture. The tremendous excess of plants and equipment, 
induced by the demand for war materials, had left the country 
with an excess productivity capacity, and the crying need for 
more sales turned attention of industrialists toward the possi- 
bility of the application of the scientific method to sales as well 
as to manufacturing. 

In scientific sales management the same principles are in- 
volved as in production. These evidence themselves in design 
of new products, planning production with the cooperation of 
the production division, improved costing, budgeting future 
sales, defining marketing territories, establishing quotas, and 
developing plans for fair remuneration to the selling forces. 


LABOR RELATIONS AND GENERAL ADMINISTRATION 


Labor relations or personnel relations also came into more 
prominent view as a specific function of management about the 
beginning of the fifth period, although we must again hark 
back to Frederick Taylor in the 1880's for the beginning, both 
of the divorcing of the foreman from hiring and discipline of 
workmen and of plans for cooperative insurance of the workers. 

More direct cooperation of the workers and their organiza- 
tions has been a more recent development. The American 
Federation of Labor in 1925 formulated and adopted their 
productivity theory of wages in these words: ‘‘We hold that 
the best interests of wage earners, as well as the whole social 
group, are served by increasing production in quality as well as 
in quantity and by high wage standards which assure sustained 
purchasing power to the workers and, therefore, higher na- 
tional standards for the environment in which they live and the 
means to enjoy cultural opportunities.”’ 

For a number of years, following the early publicity, labor 
leaders opposed the introduction of scientific methods on the 
fallacious theory that increase in productivity was detrimental. 
Gradually this attitude has been changing as is indicated by the 
foregoing statement. Labor is strongly opposed, and rightly, 
to unscientific methods of rate setting which tend simply to 
speed up and do not reflect a scientific treatment of all condi- 
tions. Union-management cooperation is becoming an ac- 
complished fact. Thoughtful labor leaders realize that when 
more is produced there will be more to divide. 

In the general administration of a business the scientific 
approach to the various problems of organization and manage- 
ment is slowly but surely superseding the old idea that the head 
of a business is a czar to give imperialistic orders to all of his 
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subordinate officers and men. The successful executive today, 
instead of a ‘‘captain of industry’’ priding himself on his quick 
decisions based on his personal judgment, is one who thor- 
oughly analyzes, through his executives, each problem that 
arises and bases his decision on this factual analysis. 

Essential to this type of reasoning is an organization designed 
to plan the work ahead and lay it out so as to finance and sell 
and produce with a resulting profit and with continuity of 
employment throughout the year. 

Substantial progress has been made by the application of 
scientific management in the field of budgeting and financial 
planning. The modern budget—especially the flexible fore- 
casting budget—is an outstanding concrete evidence of scientific 
management in general administration. The analysis of ex- 
penses into those tending to be fixed and those variable in nature 
has greatly increased the accuracy of the prediction of financial 
requirements. With this increasing accuracy has come an 
increasing realization of the possibilities of budgetary control, 
not only as a means of estimating financial needs, but as a 
measure of the effectiveness of performance and the maintenance 
of a satisfied personnel. Accounting concepts are being in- 
creasingly influenced by economic analysis and theory. Work 
has been done in the analysis of inventory control, and also in 
quality control; and in all these cases the tendency is to reduce 
operating standards to direct dollars-and-cents terms, making 
possible the translation of all operating results into a single 
common denominator of cost. 

Equally essential is the development of specialization not 
only for individual workmen but for the executive personnel. 
This involves the functional principle of delegation of duties 
to specific individuals or departments. Functional foreman- 
ship, which originated with Dr. Taylor, has become, with 
slight modifications of his original plan, the normal arrange- 
ment in a shop. The modification lies chiefly in making a 
managing executive the coordinator and clearing house for 
the staff instructions, inspections, and records developed by 
various functional departments such as engineering design, 
planning, time and motion study, cost, inspection, purchas- 
ing, employment and personnel, and other well-known 
activities. 

And the functional principle has been applied in the develop- 
ment and organization of administration not only in industry 
but also in banking and in office management. 

As an outgrowth of manufacturing and of general business 
organization has come also the more scientific layout of fac- 
tories, office buildings, and banking houses. 


GOVERNMENT 


The rapid growth of government activities and the increas- 
ing burden of taxation have focused attention on the problem 
of increasing the effectiveness of governmental operations. 
The methods of analysis of operations found applicable in 
private industry have been carried over, in many cases bodily, 
into fields of municipal, state, and federal operation. The 
necessity for more effective coordinated operation of the vast 
activities of government is already apparent even to the gen- 
eral public. Few fields offer greater promise for the applications 
of the principles of scientific management. 


PRINCIPLES OF SCIENTIFIC MANAGEMENT 


A history of scientific management in America wouid be 
incomplete without further reference to fundamental principles. 
Frederick W. Taylor stated that: “‘Scientific Management, in 
its essence consists of a certain philosophy, which results . . . . 
in a combination of the four great underlying principles of 
Management: First, the development of a true science; second, 
the scientific selection of the workmen; third, his scientific 
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education and development; fourth, intimate friendly coopera- 
tion between the management and the men.”’ 

These general principles may be expressed more categorically 
as involving research, standardization, control, and coopera- 
tion. 


RESEARCH AND STANDARDIZATION 


Research is of three types, all of which come under the head of 
scientific management in having their foundation in the same 
spirit of scientific inquiry: 


(4) Products and Equipment. The development of high-speed 
steel is an example of equipment research. The vast multitude 
of new manufactured materials of the present century illustrates 
product research. 

(b) Methods of Management. Research in the individual 
establishment comprises a study of the best methods of opera- 
tion and management involving labor, materials, products, and 
sales. 

(¢) Business and Economics. Research into broader problems 
of economics and business and finance and administration is 
essential in determining basic facts so as to correct the inequali- 
ties which produce business fluctuations and finally to result in 
a well-balanced standard of living. 

However keen and far-reaching the research, unless the re- 
sults are stabilized as standards, they are of little practical value. 
Products and equipment must be designed to definite specifica- 
tions. Methods of manufacture, including operating times, 
operating methods, materials, and organization, must be clearly 
defined and carried through in uniform practice. Problems of 
business and economics must not only be solved but the con- 
clusions must be established in practice. 


CONTROL AND COOPERATION 


Scientific management defines control as that which governs 
by logic and not by force. To maintain standards there must be 
developed methods of controlling the various factors as re- 
gards utilization of equipment, flow of work, general adminis- 
tration, and promulgation of the factual conclusions. 

Any system of management which calls for predetermined 
acts according to standards previously established—acts which 
supplement and reinforce each the other—is inherently a 
system of management dependent on good will and coopera- 
tion. 

Cooperation in the broader relationship and social develop- 
ments becomes one of the most vital features of scientific prog- 
ress. Cooperation is inherent in scientific management. 

The application of scientific principles to methods of indus- 
tries and business management has led to substantial develop- 
ments in the more involved problems of society. 


THE FUTURE 


It was logical and inevitable that the first productive develop- 
ments ‘in scientific management should have been exceedingly 
specific; only by concentrating on a single field could an ad- 
vance have been made over the generalized knowledge and 
tradition on which business was based at the time Taylor began 
his work. Based on the method developed in these early stud- 
ies, however, a steady expansion of scope has taken place as 
it has been proved possible to submit one after another of the 
problems of business and social organization to Taylor's ex- 
perimental and fact-finding procedure. Applications have 
already been made not only to the financial and sales problems 
of business, but to the organization problems of government, 
and it is not too much to hope that, as the technique of such 
applications improves, we may find in them at least a partial 
answer to some of the major social and political problems of the 
present and the immediate future. 





A FLOOR UNDER WAGES: BRITISH STYLE 


By DOUGLASS V. BROWN 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


NTIL recently, minimum-wage legislation in this country 

had been confined to limited action on the part of indi- 

vidual states.1_ Due, among other things, to court inter- 
pretations, this state legislation had proceeded on a halting and 
circumscribed basis. It applied only to women and minors, and 
the legal status of enforcement with respect to the former group 
was at best doubtful. In 1938, with the passage of the Fair 
Labor Standards Act, the federal government embarked upon a 
broader course of regulation, applicable to men as well as to 
women employed in interstate commerce. This newer venture 
is, needless to say, still in the process of clarification and future 
developments are not yet entirely clear. 

In the meantime, Great Britain has been gradually accumu- 
lating experience along similar lines during the last thirty years. 
Starting with the original Trade Boards Act of 1909, the 
British have modified and extended their approach to the regu- 
lation of wages and have evolved techniques of administration. 
The history and analysis of this experience forms the subject of 
a careful study, recently published, by Miss Dorothy Sells.? 
This report will well repay serious consideration by American 
readers, of whatever cast of opinion, who are interested in 
governmental regulation in the field of wages and hours. 

Only the briefest summary of British methods of wage regu- 
lation can be given here. Of central importance in the scheme 
are the trade boards, some 49 of them in more than 40 trades. 
(In a few trades, there is a separate board for Scotland as well 
as one for England and Wales.) Each of these boards is com- 
posed of an equal number of employers and employees, plus 
three appointed members who have no connection with the 
trade in question. Although the minimum wages must be ap- 
proved by the Minister of Labor, the trade boards in practice 
have almost complete authority to set wages at whatever level 
they choose. Differentials by region, by sex, by age, by occu- 
pation, and the like may be set if the board deems it advisable. 
Enforcement of the rates is in the hands of the Ministry. 
Special rates and conditions for the employment of learners and 
apprentices may also be prescribed by the boards. 

Two developments of rather more recent origin, outside the 
general Trade Board Acts, may be of particular interest to 
American readers. In 1924, Parliament applied to agriculture 
a system of regulation similar to that of the trade boards in in- 
dustry. Under the Agricultural Wages Regulation Act of that 
year autonomous local committees, set up along lines similar to 
those of the trade boards, fixed minimum wage rates for agri- 
cultural labor in their respective districts. It is interesting, 
although not entirely surprising, to note that Miss Sells finds 
that rather more criticism has been directed at the agricultural 
committees than at their counterparts in industry, and that the 
enforcement of the minimum wage rates has proved rather more 
difficult in the farming areas. In spite of certain admitted diffi- 
culties, however, the provisions were extended to Scotland in 
1937; in other words, it was considered that the advantages 
outweighed the defects. 


‘ With the exception of wage provisions in the NRA codes. 

* ‘British Wages Boards: a Study in Industrial Democracy,’’ by 
Dorothy Sells. The Brookings Institution, Washington, D. C., 1939. 

One of a series of reviews of current economic literature affecting 
engineering equ by members of the department of economics and 
social science, Massachusetts Institute of Technology, at the request 
of the Management Division of Taz American Society oF MECHANICAL 
Enainegrs. Opinions expressed are those of the reviewer. 


Another type of development which has occurred in recent 
years is to be found in the Cotton Manufacturing Industry Act, 
first passed in 1934 and renewed in 1937. Under the terms of 
these acts, minimum wage rates which are agreed upon by 
representatives of employers who control a majority of the 
looms in the industry and workers’ organizations whose mem- 
bers make up more than half of those employed, may be made 
compulsory for the entire industry. Generalized application of 
these rates is dependent upon a favorable report from a special 
ad hoc committee appointed to consider their reasonableness. 
Under this procedure, it is clear, almost the whole emphasis is 
placed upon voluntary action within the industry in question. 
This bare and inadequate description of some of the outstand- 
ing features of the British system of wage regulation has been 
intended only to suggest the general structure which has been 
established. 

A host of questions immediately arises. Has the legislation 
been effectively enforced? Has the regulation been successful? 
How have the laws as administered affected wages, hours, and 
employment? How have they affected unionism and how, in 
turn, have they been affected by unionism? It will be interest- 
ing to look at the conclusions at which Miss Sells has arrived 
on these points. 

Enforcement, as might be expected, has been good. In large 
part, this appears to have been due to the capability and co- 
operative attitude of the staff of inspectors. Special attention 
may be called to the fact that the inspectors on occasion act as 
informal industrial engineers, suggesting improvements in lay- 
out or production methods that will enable a firm more easily 
to pay the minimum rates. It is also worthy of note that about 
one fifth of all establishments subject to the acts are scheduled 
for routine examination each year. But inspection is only a 
part of the explanation of enforcement in Great Britain. There 
is likewise a high degree of compliance on the part of employers. 
As Miss Sells points out (page 229), there is little deliberate 
violation; employers “‘irrespective of whether they like a law, 
set out to find ways which will enable them to obey it without 
loss, instead of calling upon their lawyers to devise safe means 
of evasion.”’ 

Has the regulation been successful? It is possible to seek an 
answer to this question in at least two ways. On the one 
hand, the question might be asked: Are those, both employers 
and employees, who are affected by the legislation satisfied 
with the way it has worked out? Judged on this basis, the 
question of success must be answered in the affirmative. Work- 
ers feel that wage rates have been increased and stabilized. 
Employers appreciate the advantages inherent in the removal! of 
exploitative wage competition and in the general raising of the 
plane of competition, arising partly from the association en- 
gendered by the acts. Not that there have not been criticisms 
of the system. On the contrary, at practically all times there 
have been objections, and some times these objections have 
been sufficiently pronounced to threaten the existence of the 
whole structure. But adjustments have been made, the system 
has weathered the storms, and at the present time it seems cleat 
that only a few isolated individuals would seriously consider 
scrapping the scheme. 

On the other hand, criteria of success may be sought in an 
examination of objective evidence relating to wages, hours, 
and employment. Here the evidence is somewhat less conclu- 
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sive. It is possible to show, as Miss Sells does show, that wage 
rates in trade-board industries have increased in relation to cost 
of living, to wholesale prices, and to wage rates in other 
trades. It is likewise possible to show that unemployment in 
trade-board industries has not been higher than in other indus- 
tries, and that possible exceptions to this statement may easily 
be explained on grounds other than the existence of minimum 
rates. Unfortunately, however, it is not possible to demon- 
strate that rates of wages are higher than they would have been 
in the absence of regulation, or that relatively low unemploy- 
ment is not due to the innate characteristics of the regulated 
industries. A negative conclusion, at least, is probably justi- 
fied: Wage regulation does not appear to have been ruinous in 
the trades to which it has been applied. 

In England, as in this country, there have been those who 
have felt that a greater reliance upon governmental or quasi- 
governmental regulation of wages would weaken the appeal of 
unions to the workers. There have been others who have 
taken the opposite position, that the existence of governmental 
machinery would stimulate the organization of workers (or of 
employers as well). On this point also, the British experience 
is not conclusive. Suffice it to say that, after careful considera- 
tion, a committee of trade unionists in 1931 recommended that 
the trade boards be continued. 

Before such comments are applied to American conditions, it 
should be recognized that organizations of workers and em- 
ployers have played a more important part in the fixation of 
wages under the British acts than they seem likely to play in 
this country, in the immediate future at least. In the absence 
of a national minimum, the British trade boards have an almost 
unlimited scope in determining conditions in the industry. 
And the great majority of employer and worker members of 
these boards are selected by organizations on their respective 
sides. There is thus an incentive to effective representation on 
the boards, an incentive which may, in some cases, redound to 
the benefit of organization. 

This is only one of the many comparisons or contrasts be- 
tween British and American legislation which one is tempted 
to make. Miss Sells wisely refrains from such comparison, 
sticking to her job of description and analysis of the British 
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experience. It may, however, be valuable to point out some of 
the more pronounced differences between the two approaches. 

The first and most obvious contrast is to be found in the in- 
clusiveness of the two schemes, historically considered. The 
FLSA applies, with some exceptions, to workers engaged in 
industries entering into interstate commerce, perhaps 11 million 
in all. The machinery of the trade boards was applied first to 
only four trades, and has been slowly extended to its present 
compass over a period of thirty years, now covering less than 
3 million workers. 

A second major contrast arises out of the absence of any 
legally prescribed national minimum wage in Great Britain. 
The FLSA, on the other hand, prescribes a minimum rate of 25 
cents an hour, increasing ultimately to 40 cents unless particular 
industry boards set a rate, and the administrator approves, lower 
than 40 cents but not lower than 30. Such a minimum has on 
occasion been advocated in Britain, but never successfully. It 
should be noted, however, that there are relatively slight 
differences in the minima established for the various trades. 
The practical difference, then, would appear to lie rather in the 
process by which these minima were reached than in the actual 
results of the process. 

A third, and to date perhaps the most important, difference 
lies in the relative significance of governmental as opposed to 
nongovernmental or quasi-governmental bodies. In this 
country, the industry boards have so far functioned within the 
framework of governmental machinery. In Britain, the trade 
boards, except for enforcement, are the essential machinery, 
and have tended to become more and more so with the passage 
of time. It is possible, of course, that the United States will 
move in the same direction; substantial changes along these 
lines could be made with little or no change in existing legisla- 
tion. 

As indicated in the foregoing, the reader will not find in Miss 
Sells’ book direct or implied comparisons of the sort just men- 
tioned. Nor will he find a vigorous championing or denuncia- 
tion of the general principle of minimum-wage legislation. If, 
however, he is interested in discovering how the application of 
such legislation has worked in specific cases, he will be well 
repaid for his effort. 
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 teaceea for these pages is assembled from numerous 
sources and aims to cover a broad range of subject matter. 
While few quotation marks are used, passages that are directly 
quoted are obvious from the context and credit to original 
sources is given. 


Day by Day 


O MUCH has taken place during the last month that the 

temptation to comment on it is almost irresistible. Even 

a bare recital of the events themselves would run to unwarranted 

length, and the significance of these events offers opportunities 

for disagreement. We are in the midst of developments whose 

outcome none can clearly foresee, and the tendency to rational- 
ize in accordance with one’s hopes adds dangerous pitfalls. 

Most persons will agree, however, that the closing days of 
the 76th Congress found the New Deal facing more vigorous 
opposition than it has yet experienced, and with this trend 
many forces were in conflict and in unnatural alliance. Have 
we witnessed a repudiation of the lending-spending theory of 
recovery? Are we closer to the time-honored beliefs in the effi- 
cacy of thrift and hard work, of the profit system of American 
free enterprise as a realistic approach to the solutions of eco- 
nomic and social problems, of a return to traditional functions 
and relative obligations of private industry and government? 

The storm that arose over changes in the administration of 
WPA, particularly over the prevailing-rate-of-wages issue, the 
sentiment in Congress which indicated the weakness of the 
proponents of old-age pension schemes of the Townsend variety, 
the setback experienced by the Department of Justice in its suit 
against the American Medical Association, the threat of the 
CIO to invade the construction industry and the proposed 
monopoly investigation of that industry, the return during 
July of million-share days on the stock exchange, the passage 
of the Hatch bill designed to reduce active participation of 
federal employees in national politics, the decision of the House 
to investigate the NLRB coupled with failure to amend the 
Wagner bill, and certain modifications in the patent procedure 
are some of the events whose future development engineers will 
follow with interest. 

In Europe and the Far East the record of the last month has 
been even more confusing. Like our own Congress, Parlia- 
ment and the Chamber of Deputies are in recess, leaving the 
Prime Minister and the Premier with heavy responsibilities and 
extraordinary powers for democratic governments. Army and 
naval maneuvers are in progress with millions of men under 
military discipline. Interest and tension in the Far East are 
high. Notice has been given of our intention to terminate the 
1911 commercial treaty regulating trade and navigation with 
Japan. British technical journals are featuring articles on 
military preparedness and the production of implements of 
warfare. Engineers in Great Britain are being informed of 
opportunities to engage in national emergency service. August, 
the harbinger of wars, is in full season, with the immediate 
future in nerve-racking obscurity. The revolutionary eco- 
nomic, social, and political changes that forced the world’s 
attention to their progress so dramatically twenty-five years 


ago are still in progress. The times are reminiscent of a world 
upheaval of a century and more ago, only today the area affected 
is broader because science and engineering have gradually 
annihilated isolation. For more than a century the more ‘‘ad- 
vanced’’ nations have been in transition from an agrarian to 
an industrial economy. In the transition engineers have played 
important roles. Before it is completed they will be called to 
even greater tasks. With them as technicians no less than as 
citizens, lies the hope of peace and prosperity. 


Army Air Corps 


On August 2 the Army Air Corps celebrated the thirtieth 
anniversary of the purchase by the United States of its first 
airplane with simultaneous mass flights of more than 2000 
Army planes throughout the nation and special exercises at 
Wright Field, Dayton, Ohio, near the home of the Wright 
brothers, whose 800-lb biplane with its 25-hp engine success- 
fully met the specifications laid down by the Signal Corps in 
1909. On a high-altitude nonstop flight from Burbank, Calif., 
to Floyd Bennett Field, the day before, a 22-ton ‘‘flying for- 
tress,’" a Boeing 39 bomber, spanned the continent in 9 hours, 
14 min, and 30 sec, flying at an average altitude of 20,000 ft and 
a speed of 250 mph. An altitude of 33,000 ft was reached at 
one point in the trip in an endeavor to fly over a storm area. 
Oxygen was used by the crew. The bomber proceeded to 
Wright Field to take part in the anniversary exercises. Among 
the guests at the exercises were Col. Frank P. Lahm, of New 
York, air officer of the Second Corps Area, and Brig. Gen. 
Frederick H. Humphreys, N.Y.N.G. (retired), who were in- 
structed by the late Wilbur Wright to fly the first Army plane 
30 years ago. Orville Wright, member A.S.M.E., was unable 
to attend the exercises, but telegraphed his best wishes 


Fifty-Year Job 


On July 6 the Lidgerwood Manufacturing Company honored 
its vice-president and chief engineer, Jed S. Foster, member 
A.S.M.E., with a testimonial dinner commemorating his fifty 
years of service with the company. Fifty years with one com- 
pany is a long period of service that speaks well for the quality 
of a man’s work. Mr. Foster first became prominently asso- 
ciated with large engineering projects during the building of 
the Panama Canal. He has created machinery used in the de- 
velopment of water-power and irrigation systems. His latest 
achievement is the design and construction of the heavy-duty, 
overhead, high-speed cableway system for use in handling con- 
crete for building the Shasta Dam, in California. He also 
designed the equipment used at Boulder Dam and the 150-ton 
permanent cableway at the dam site. 

Mr. Foster, in a recent letter, wrote that half a century ago 
he aspired to junior membership in The American Society of 
Mechanical Engineers, and was admitted in 1891, ‘‘and natu- 
rally I have always had the greatest respect and confidence in the 
management and conduct of the Society. During that long 
period,’’ he continued, ‘‘I have derived much benefit from the 
association with, and the facilities offered by, the A.S.M.E.”’ 
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It is gratifying to know that the presentation of the gold 
medallion for ‘‘fifty years of meritorious service’’ and the 
“brace of pipes’’ marked only a pleasant interlude in Mr. 
Foster’s career, for he will continue actively as vice-president 
and chief engineer of the company he has served so long. 


Engineer Railroad Trustee 


An editorial in the New York Herald Tribune for August 8 
notes the activity of Walter Kidde, of New York, member 
A.S.M.E., as trustee of the New York, Susquehanna and 
Western Railroad, now in process of reorganization under the 
Federal bankruptcy act. According to the editorial, the road, 
under Mr. Kidde’s management, has “‘initiated a novel experi- 
ment in railroading by incorporating bus-es that have taken a 
staggering amount of the New York passenger traffic from all 
the railroads in northern New Jersey during the last decade. 
Establishing Susquehanna Transfer, a new stop on the eastern 
edge of the Jersey meadows just two and one half miles to the 
Lincoln tunnel entrance by the Port Authority’s new express 
highway, the railroad now offers commuters a fifteen-minute 
bus service through the tunnel direct to Times Square.’’ Nor is 
this all, for “‘the line also proposes to build two streamlined, 
high-speed motor coaches that will be the first air-conditioned 
trains for local traffic in the metropolitan area. Operated in 
conjunction with the shuttle bus service,’’ these will ‘bring 
Paterson within thirty-five minutes of Times Square instead of 
at least an hour, as at present.”’ 

Noting that Mr. Kidde “‘has a very successful record as an 
engineer,’’ the editorial says that ‘‘his enterprise on behalf of 
the Susquehanna is turning out as favorable for the bond- 
holders as for the traveling public. Despite decreased gross 
revenues and the inauguration of the road’s first general repair 
program in five years, he reported last month that net earnings 
before bond interest for the first six months of 1939 were 
$170,480, compared with $78,216 in 1938."’ 


Salute to Furer 


An appalling mass of material flows over an editor's desk, 
and as years go by certain pieces take on the familiar character- 
istics of old friends with whom one wishes to pass a few 
moments to pick up a bit of information or a few words of 
comment. Such an old friend has been the Weekly Bulletin of 
the Engineering Association of Hawaii, a single-page mimeo- 
graphed sheet signed Wm. C. Furer, Secretary. 

With the issue of Vol. XII, No. 26, came also a mimeo- 
graphed letter, dated June 26, 1939, and signed by Mr. Furer, 
in which suspension of the Bulletin, at least under his editor- 
ship, was announced. Mr. Furer has figured out that he has 
spent on the Bulletin 400 working days. “‘And that’s a lot of 
time,’’ he comments. ‘‘That’s 15 months. You could make 
three leisurely trips around the world in 15 months."’ But 
there has been no time for these trips. Instead, as Mr. Furer 
explains, ‘‘these days have all been hard-working days. As 
mercilessly regular as time itself, these Bulletin days have cut 
deeply into domestic responsibilities, into social engagements, 
into professional commissions. The loss from the latter has at 
times been distressing. It’s our duty now to make recovery 
This voluntary undertaking accepted at first as a challenge to 
professional loyalty, soon grew into a hobby largely because of 
the many expressions of appreciation from members everywhere. 
Of late, however, the work is no longer dischargeable with un- 
diluted enjoyment.’ And there is mention of “the weekly 
grind of Manuscripting, typing, proofing, stencil-cutting, 
stencil-proofing, mimeographing, folding, and mailing.”’ 
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Curiosity first attracted the editor to the mimeographed 
Weekly Bulletin. Mr. Furer put himself into his work. One 
got to know him, the regular Friday luncheon meeting at the 
Commercial Club, the speakers and what they said, Mr. 
Furer’s comments on whatever happened to be uppermost in 
his mind. The Bulletin and the Association began to take on a 
personality—that of Mr. Furer, probably. On the weekly 
appearance of the Bulletin, other tasks were laid aside until it 
was read and passed on. Interesting comment and usually a 
chuckle were the rewards. And now Mr. Furer has laid down 
the pen, one hopes for that rest, and the return to friends, 
family, and business. 

What we know about Mr. Furer and the Engineering Asso- 
ciation of Hawaii has come only through the Bulletin. Many 
an organization is held together by the faithful service of a few 
men. What made him devote those 400 days to the Bulletin 
and the Association? Let him explain. 

“The stimulus for these many weekly efforts,’’ he says, ‘‘has 
come largely from the fine ethical code which pervades the 
engineering profession. The Bulletin, in turn, has tried to 
spread some of the engineer's ideals and his philosophy. It has 
reported the programs of the Engineering Association of 
Hawaii under eleven presidents; it has recorded the passing of 
more than a score of its members; it has published memorial 
resolutions, and it has recorded annual picnics. Its publishing 
has produced, we hope, a better acquaintance among the engi- 
neers of this Territory. It has produced a greater solidarity 
of the engineering fraternity of Hawaii than which there is no 
finer, nor keener, nor a more alert group at these Cross Roads.”’ 

[By later post: Stanford F. Brent takes up Mr. Furer’s task.] 


New I.C.C. Commissioner 


William J. Patterson, director of the I.C.C. Bureau of Safety, 
was nominated by President Roosevelt on July 20 to be a mem- 
ber of the Interstate Commerce Commission, to fill a position 
for which the President had originally selected Thomas R. 
Amilie, of Wisconsin. Mr. Patterson is widely and favorably 
known in railroad circles and has been engaged in railroad 
affairs all his life. Born in Wisconsin, Commissioner Patterson 
studied air-brake and train operation with the International 
Correspondence Schools and started railroading as a call boy 
for the Wisconsin Central Railway. Later he became brake- 
man, fireman, switchman, and conductor on various roads. In 
1914 he left his position as conductor on the Northern Pacific 
to become inspector of safety appliances for the I.C.C., where he 
was advanced to the office of director of the Bureau of Safety 
in 1934. 


Babbitt Centenary 


One hundred years ago, says a brief article in The Dutch Boy 
Quarterly, Isaac Babbitt, of Boston, Mass., invented a process of 
casting a relatively thin layer of soft metal on the inside surface 
of a strong, hard, bearing shell. In his patent specifications 
dated July 17, 1839, Babbitt stated, among other things: 
‘The inner parts of the boxes are to be lined with any of the 
harder kinds of composition known under the names of brit- 
annia metal or pewter, of which block tin is the basis. An ex- 
cellent compound for the purpose I have prepared by taking 
about 50 parts of tin, five of antimony and one of copper, but I 
do not intend to confine myself to this particular composition.” 

Babbitt’s invention of a practical way to line bearings and 
his use of a tin-base alloy for lining purposes are landmarks in 
the bearing field. Since his time, the process of casting linings 
in bearing “‘shells’’ has been known universally as ‘‘babbit- 
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ting.’’ Likewise, most of the white-metal alloys used for lin- 
ings (although many differ widely from his suggested composi- 
tion) have been known as ‘“‘babbitts."’ 

Isaac Babbitt was born in Taunton, Mass., in 1799. His 
early training was as a goldsmith and he is said to have been 
an accomplished artisan while still a very young man. In his 
twenty-fifth year, Babbitt directed his talents to the manu- 
facture and sale of britannia ware. At that time, the market 
for britannia was monopolized by firms importing British-made 
products. Babbitt, who is credited with being the first manu- 
facturer of britannia in this country, apparently turned out 
products equally as fine as those of his British competitors. He 
received awards from various expositions and his firm pros- 
pered. 

Some time during the 1830's, Babbitt sold his britannia busi- 
ness and became associated with the South Boston Iron Co. 
While working for this concern, he developed the method of 
making journal boxes which he patented in 1839. 


Facsimile Newspapers by Radio 


THE NEW YORK PRESS 


HE RADIO EDITION of the St. Louis Post-Dispatch, 
the world’s first daily radio newspaper, has been broadcast 
daily since Dec. 7, 1938, over an ultra-high-frequency trans- 


FLAME-DESCALING 


(An 18,000-lb steel casting for a hydraulic turbine is shown being 
flame-descaled in one fifth the time formerly required for chipping. 
Flame-descaling is a relatively new process for removing the scale from 
blooms, billets, slabs, forgings, and steel castings by means of specially 
designed oxyacetylene heating heads. The method is based on the 
principle that when high-temperature heat is applied to the scale or 
oxide skin on a piece of cold metal, the scale expands and breaks away 
from the base metal because of differential expansion between the scale 
and the steel.) 
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mitter. The present experimental program, according to an 
article by Robert L. Coe in the August, 1939, issue of The New 
York Press, has two main objectives. The first is to determine 
whether equipment now available is suitable for establishment 
of a facsimile broadcast service. The second objective is to as- 
certain the public's reaction to facsimile broadcasting, in an 
attempt to determine the potential audience when, and if, 
suitable equipment is available. 

The present radio newspaper consists of nine pages, 8'/, 
X 91/2 in. in size and four standard newspaper columns in 
width, which include general news, sports, pictures, an edi- 
torial page, and a reproduction of the Fitzpatrick cartoon 
appearing daily in The Post-Dispatch. Some criticism has been 
received about the seven-point type being used, but with the 
limited space available in the facsimile newspaper, small type 
such as this will have to be used. 

As far as technical operation of the present facsimile system 
is concerned, relatively little trouble has been experienced. 
Receivers have operated entirely unattended week after week, 
with relatively few service calls except for renewing the paper 
supply. Within the thirty- to fifty-mile range of the station, 
there was not a single location where satisfactory facsimile 
reception could not be secured. Of course, another advantage 
of the ultra-high-frequency band is that static is practically 
unknown. Even a severe electrical storm in the immediate 
vicinity of the receiver causes only a few very fine black marks 
on the copy, which do not seriously mar reproduction of the 
picture, nor interfere with the legibility of the printed page. 


1938 Machinery Accidents 


NATIONAL SAFETY COUNCIL 


CCIDENTS do not happen but are caused by someone's 
carelessness, inattention to duty, or lack of thoughtful- 
ness. One thoughtless moment may meanyears of suffering for a 
human being and, many times, financial loss to his company 
because of damaged machines and interruption of production 
Engineers in the machinery industry are doing a fine job in the 
training of employees in proper safety measures and in the 
elimination of accident hazards, as is shown in the 1938 figures 
compiled for the industry by the National Safety Council, 
Chicago, IIl. 

According to this annual statistical report, manufacturers of 
machinery averaged 8.29 reportable injuries per 1,000,000 
man-hours of exposure (injury frequency rate) and 0.70 days 
lost per 1000 man-hours of exposure as a result of reportable 
injuries (injury severity rate). These figures are based on re- 
ports from 291 plants whose employees worked 512,527,000 
man-hours during the year. The frequency rate is 32 per cent 
below the average for all industries and the severity rate is 54 
per cent below the general average. The machinery industry 
stood well toward the top among 30 major industries, ranking 
tenth in frequency and eighth in severity. 

Machines were the outstanding agency of injury in the in- 
dustry, being involved in 60 per cent of all serious cases. Punch 
presses alone figured in one third of the machinery accidents 
Of other types of machinery, milling machines, lathes, drill 
presses, grinding wheels, and power-driven saws were reported 
most frequently. Elevators and hoisting apparatus were second 
in importance, and were followed by hand tools. 

The principal unsafe act involved in 239 fatalities and per 
manent partial disabilities occurring during the last two years 
was the unsafe use of tools, machinery, and other equipment, 
including the use of defective tools and equipment, unnecessary 
exposure to danger, such as handling objects by gripping them 
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insecurely, taking the wrong kind of hold, and lifting im- 
properly, and placing the body or its members in hazardous 
positions, such as standing under suspended loads, putting 
body members into openings, or entering areas that are unsafe 
due to electrical or gaseous hazards. 

The principal mechanical causes involved in 470 serious in- 
juries were unsafe processes, working methods, planning, and 
poor housekeeping. Next in importance was improper guard- 
ing. Improper attitudes, such as disobedience of instructions, 
recklessness, abstraction, and haste, were the most important 
personal causes in these cases. 


Aviation in the United States 


CIVIL AERONAUTICS AUTHORITY 


CCORDING to an announcement of the Civil Aeronautics 
Authority, Washington, D. C., there were 26,144 civil 
pilots and 11,160 aircraft holding active certificates on July 1, 
1939. This was an increase of more than 6000 pilots and of 
more than 1400 aircraft since July 1, 1938, when the totals were 
20,076 pilots and 9732 aircraft. In the private classification 
alone, during the last six months, there has been an increase of 
971 pilots of which number 228 were college students who 
received their certificates after training under the experimental 
phase of the C.A.A. vocational flight-training program in- 
augurated in 13 schools during the second semester of the 1938- 
1939 school year. 

The United States had 2326 airports and landing fields on 
July 1, 1939, of which 730 were fully or partially lighted for 
night use. The total included 760 municipal and 454 commer- 
cial airports, 262 C.A.A. intermediate landing fields, 595 auxil- 
iary fields, 27 naval air stations, 57 military airdromes, and 170 
miscellaneous government, private, and state airports and land- 
ing fields. 


Oil Treatment of Coal 
BITUMINOUS COAL RESEARCH, INC. 


HE APPLICATION of oil to coal for the reduction of dust 
has been studied and the results are summarized in a 36 
page report, ‘“The Treatment of Coal With Oil and Other 
Petroleum Products,’’ by J. M. Pilcher and Ralph A. Sherman, 
member A.S.M.E., fuel-research engineers of Battelle Memorial 
Institute, Columbus, Ohio. Distributed without charge by 
Bituminous Coal Research, Inc., the publication is based on the 
results of a two and one-half year program of research at 
Battelle. A progress report giving the principal results of the 
work of the first year was presented by the authors before The 
American Society of Mechanical Engineers in December, 1937, 
and published in A.S.M.E. Transactions, February, 1938. 
Petroleum oils and blends of oil with wax and with asphalt 
are eminently suitable materials for the treatment of coal to 
allay dust, say the authors, because the materials stick the fine 
pieces together so that they cannot fly about not only when 
first applied but over a year or more, the oil retaining its effec- 
tiveness in outdoor storage about as well as in indoor storage. 
The most important characteristics of oil that determine their 
Suitability for the treatment of coal are: (@) viscosity, (b) flash 
point, (¢) pour point, and (d@) odor. Considered generally for 
all coals, the viscosity of oil at 100 F is the most important 
characteristic that determines the effectiveness and permanence 
of dustless treatment. 
The importance of viscosity varies with the rank of the coal. 
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DRY ICE HELPS FIT THRUST COLLAR ON GENERATOR SHAFT 


(The picture shows a 93-in-diam thrust collar being lowered onto the 
upper part of the generator shaft of one of the three 30,000-kva, 13,800-v 
generators under construction by Allis-Chalmers for the Chickamauga 
Dam of T.V.A. In order to shrink the 34-in-diam generator shaft, 
its hollow bore was packed with dry ice and the outside covered with 
insulating felt to avoid excessive collection of moisture during the 
shrinking process. The men are shown removing the insulation from 
several spots to permit checking of diameters by means of a large caliper 
just before the thrust collar was finally lowered. The outside shaft 
temperature reading at this time was approximately 23 F. The heavy 
weight, shown at the right and held in reserve, was not needed in carry- 
ing out this press-fit operation. ) 


With high-rank bituminous coals of the Pocahontas No. 3 or 
semibituminous type, oils having viscosities between 100 and 
600 sec, Saybolt Universal, are equally effective and permanent. 
With low-rank coals, such as Illinois No. 6, the higher-vis- 
cosity oils and blends of oil and petrolatum or asphalt are much 
more effective than oils of lower viscosity. With intermediate- 
rank coals, such as Pittsburgh and Island Creek seams, the in- 
creased effectiveness and permanence of higher-viscosity ma- 
terials are less pronounced than with low-rank coals. The lack 
of permanence of oils of low viscosity on low-rank oils is at- 
tributed to absorption of the oil in minute cracks in the coal. 
The inherent moisture content of a coal is some indication of 
the extent to which absorption of oil will occur. 

The data in the report showing how many quarts of oil must 
be applied per ton of different sizes of various coals are based on 
results obtained both in the laboratory and in the field. Samples 
of coal were treated in an experimental treating machine which 
simulated equipment used at coal tipples. Oil was atomized, 
not sprayed, under controlled conditions of pressure and tem- 
perature to form a fog that settled on the coal as it dropped 
from a conveying belt. After treatment the dust produced in 
handling the coal was determined after varying periods of 
storage both indoors and out. It was found that the quantity 
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of oil required to treat successfully various sizes of coal from 
the same seam is approximately proportional to the relative 
surface areas exposed for coverage with oil, and therefore, in- 
versely proportional to the square of the mean size. 

The pressure under which the oil is atomized depends upon 
its temperature. At atmospheric temperature the pressure 
should be from 300 to 700 psi; if heated to 180-200 F, a pressure 
of 100-150 psi will suffice. The advantages of the ‘‘cold’’ sys- 
tem of application at atmospheric temperatures and high pres- 
sures are that heating equipment and thermostats are not re- 
quired. However, the system is limited to the use of oil that 
will flow and atomize under existing temperature conditions. 
The maximum satisfactory viscosity is 200 sec; frequently in 
winter, difficulty is encountered with oils of viscosities greater 
than 100 sec. Higher pressures require heavier and more costly 
piping, valves, and fittings, and increase difficulty of controlling 
fog. Furthermore, changes in temperature create difficulty in 
maintaining a uniform rate of oil flow. 

The advantage of the “‘hot’’ system is that the temperature 
of the oil is under thermostatic control and therefore always 
the same regardless of the atmospheric temperature. Asa result 
the oil is applied at a more nearly constant rate and uniform 
manner. The “‘hot’’ system is more flexible in that oils of high 
as well as low viscosity may be used, depending upon the re- 
quirements of the coal and the relative price of the oil. The 
lower pressure makes it easier to control the escape of oil fog 
and permits it to settle on the coal. 

Other facts brought out by the authors are that the treat- 
ment of coal with oil has no appreciable effect on the per- 
formance of coals in residential underfeed stokers, that oil 
reduces the difficulty with freezing, that it reduces the reten- 
tion of surface moisture on coal, and that it does not increase 
but may decrease the tendency of stored coal toward spon- 
taneous heating. 


Combustion in Small Stokers 


A.S.M.E.-A.I.M.E, FUELS MEETING 


T A joint meeting of the A.S.M.E. Fuels Division and the 
A.I.M.E. Coal Division, Chicago, IIl., Oct. 13-15, 1938, 
C. A. Barnes, assistant fuel engineer, Battelle Memorial Insti- 
tute, Columbus, Ohio, presented a paper ‘Some Aspects of 
Combustion in Small Underfeed Stokers,’’ which included 
some of the results of an investigation, reported in full in Tech- 
nical Report No. 4, ‘‘Fundamentals of Combustion in Small 
Underfeed Stokers,’’ of Bituminous Coal Research, Inc., Wash- 
ington, D.C. An abstract of the paper follows: 

Despite the rapid acceptance of the small underfeed stoker for 
residential heating and its successful adaptation to a wide 
variety of coals, difficulties are encountered with certain types 
of coals. The solution of these difficulties has been hampered 
because only the over-all results of the process of combustion 
have been known and information on the details of the process 
of combustion within the fuel bed has been lacking. The pur- 
pose of this investigation which was sponsored jointly by 
Bituminous Coal Research, Inc., and Battelle Memorial Insti- 
tute was to supply this lack. 

The studies were conducted on a typical pot-type small 
underfeed stoker which was mounted on an elevated frame- 
work to permit the insertion of specially designed probes into 
the fuel bed from below. Through these probes, temperatures 
were measured and gas samples were withdrawn for analysis. 
In this way, the rate of heating of the fuel and the progress of 
combustion in the bed was followed. Temperatures and gas 
samples were also taken above the surface of the fuel beds. 
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The rate of burning was known by the loss of weight of the 
furnace assembly which was mounted on scales. The rate of 
air supply was measured by means of the pressure drop across a 
thin-plate orifice. The rate of feeding of fuel was varied by 
means of interchangeable pulleys on the motor and speed-re- 
duction unit. 

From the series of burning tests under conditions of continu- 
ous and intermittent operation comparable to normal operating 
conditions using high-temperature coke and coals from the 
Millers Creek and Pittsburgh seams, the following conclusions 
are drawn: 

1 The combustion of coal and coke in a small underfeed 
stoker is not a stable process even under conditions of continu- 
ous operation. The burning rates for different portions of the 
fuel bed as evidenced by fluctuations in temperatures and gas 
compositions in the fuel bed are continuously oscillating about 
some equilibrium value. 

2 Combustion in the fuel beds of both coal and coke fires is 
not symmetrical with respect to the center of the retort. At all 
normal rates of air supply, an excess of air passes through the 
front of the retort adjacent to the hopper, whereas a deficiency 
exists at the center and usually at the rear. The gases arising 
from the center and the rear of the fuel bed contain combustible 
that must be burned in the combustion space. More overfire 
combustion space is, therefore, required than if uniform mixing 
occurred within the fuel bed. An increase in the air rate in- 
creases the overfire air without necessarily improving the com- 
bustion in the fuel bed itself. 

3 The maximum temperatures measured in fuel beds of coke 
were found in the center of the retort and ranged from 3000 to 
3100 F. Maximum temperatures for Millers Creek and Pitts- 
burgh-seam coals normally ranged from 2400 to 2800 F. The 
zone of high burning rate for Millers Creek and Pittsburgh- 
seam coals normally ranged from 2400 to 2800 F. The zone 
of high burning rate for Millers Creek coal extended as an an- 
nular ring around a cone of comparatively cool fuel at the 
center of the retort. That of Pittsburgh coal was variously at 
the center or near the edge of the bed, depending upon the 
nature of the channeling through the coke structure at the time 
of measurement. 

4 The thickness of the combustion zone ranged from 3!/2 to 
5 inches for coke, 3 to 6 inches for Millers Creek coal, and 6 to 
8 inches for Pittsburgh coal. The ignition level for Millers 
Creek coal varied from 2 to 4 inches below the top of the retort 
at the edges to well above the top of the retort at the center. 
The ignition level for coke was less curved and was generally 
near the top of the retort. That for Pittsburgh coal varied 
from the top of the retort to well above the top, depending 
upon the formation of the coke in the bed. Increasing the per- 
centage of excess air decreased the thickness of the combustion 
zone, and for coke raised the ignition level with respect to the 
top of the retort. The trend was less definite with coal. 

5 Fuel beds of different-size lots of Pittsburgh-seam coal 
were closely the same, indicating that the removal of the finer 
sizes from caking coals does not affect materially their burning 
characteristics during periods of continuous operation. 

6 The rate of heating of the surface of fuel feeding to the 
ignition level during periods of continuous operation was com- 
puted as 250 F per minute. Off-period rates were 100 
and 20 F per minute at distances below the ignition level of 
'/, inch and 1 inch, respectively. Any tendency of the more 
rapid rate of heating to give more and stronger coke during 
periods of continuous operation will be largely offset by higher 
burning rates and by the action of the feeding fuel in breaking 
up the coke formed. Intermittent operation favors the forma- 
tion of coke trees. 
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7 Underfeed stokers do not burn coke and coal strictly on 
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the underfeed principle but on a combination of underfeed, 
cross-feed, and overfeed burning. Actually, a very small per- 
centage may be underfeed burning. The extent to which the 
different types of burning occur for a given fuel has not been 
determined but it is a function of the stoker design and of the 
feed and air rates. 

8 Coke may burn in an underfeed stoker to give a uniformly 
incandescent-topped fuel bed characterized by an area or areas 
of unignited fuel at the top of the bed near its center, desig- 
nated respectively as “‘red top’’ and ‘‘black center’’ burning. 
Black center occurs at high air rates and is caused by ignition 
level breaking through the surface of the fuel bed. As the 
ignition level may vary anywhere from the tuyéres to the top 
of the fuel bed, however, black center might be more ap- 
propriately regarded as a degree of a certain-type burning 
rather than as a separate and distinct type. Black center burn- 
ing is accompanied by decreased stack temperatures, decreased 
burning rates, and lowered combustion efficiency. 

9 Due to the variable extent of the different types of burn- 
ing that occur in the retort of an underfeed stoker, the over-all 
operation of the stoker cannot be predicted from findings in an 
ideal fuel bed. The range of operation as calculated on the 
principle of ideal underfeed burning was greatly exceeded for 
fuel beds of coke in the underfeed stoker. 


Austem perin g Steel 
ARTHUR D, LITTLE, INC., INDUSTRIAL BULLETIN 


ETALLURGISTS have recently developed a way of cool- 
ing steel which makes it not only hard but also ductile. 
Austempering, as the method is called, enables one to bend a 
shovel double and have it spring back into shape, or to bend a 
hard steel rod far more sharply without breaking it than an 
ordinary quenched and tempered rod of the same hardness and 
composition. Yet the remarkable results of austempering are 
not products of an intricate machine or an abstruse chemical 
reaction, but of a simple understanding of the way iron and 
carbon act together upon cooling. 

The object of rapidly quenching hot-worked steel into water 
or oil is to force transformat:on of austenite, the crystal struc- 
ture characteristic of steel heated above its critical temperature, 
to the hard and brittle structure of martensite, formed at low 
temperatures. Unless the cooling is rapid, transformation will 
set in at around 1000 F and yield a very soft though ductile 
product. The hard and brittle martensite formed by the 
quenching must ordinarily be tempered by reheating to around 
600 F. Tempering improves ductility at the expense of hard- 
ness and gives a better combination of the two properties. In 
the opinion of many metallurgists, however, the stress of 
quenching results in submicroscopic cracks, incapable of re- 
moval by tempering, which thereby permanently rob the steel 
of a portion of its ductility. 

The austempering process is a means of retaining maximum 
ductility consistent with hardness in a single treatment free 
from the stresses accompanying ordinary quenching. The 
original hot steel is not quenched at low temperatures and 
subsequently reheated, but is quenched at a temperature in the 
vicinity of the customary tempering zone (about 600 F) and is 
held there for a considerable time—a matter of minutes or some- 
times even hours, rather than of seconds—until the change is 
complete. The optimum holding period depends on the com- 
position of the steel, and must be determined individually for 
steels of varying composition. The steel goes directly from 
austenite to a superior and more uniform final structure without 
the intervention of the hard and brittle highly stressed state, 
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and the product, consequently, has better and more dependable 
ductility for a given hardness. 

Austempering somewhat resembles the familiar art of hot 
quenching, but the austemperer, understanding the importance 
of the time factor, holds the steel at the hot-quenching tempera- 
ture long enough for the slow transformation of the austenite 
(in this temperature zone) to be completed. Metallurgists have 
clarified the theory of the austenite transformation, and have 
been able to obtain data on transformation time and product 
characteristics at different temperatures. Knowing what will 
happen at each temperature level, it has been possible for them 
to pick the level which will give just the product desired. 

An important aspect of this research is its aid to an under- 
standing of one important function of alloying elements in steel, 
i.e., retarding the onset and completion of the austenite trans- 
formation. This delay permits the alloy steels to be heat- 
treated in larger sections, whereas comparable sections of 
ordinary steel cannot, under any circumstances, be quenched 
fast enough to prevent transformation of the interior to the soft 
products formed at high temperatures. If the steelmaker 
knows how an alloy works, he may, for some purposes, be able 
to decrease the amount required or even do entirely without it, 
for a given quality of steel, or maintaining the alloy, to improve 
the quality. While sufficiently rapid cooling of thick sections 
of unalloyed stcel is still impossible, the austempered product 
in sections less than °/s in. thick is reported to duplicate the 
principal advantages of a number of alloy steels, and accord- 
ingly may supplement, modify the composition of, or displace 
some low-alloy steels. 


Railway-Highway Competition 


METROPOLITAN SECTION, THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 


REAT BRITAIN, like the United States, is confrorted with 
the problem of controlling the competition between rail- 
way and highway transportation for the mutual benefit of the 
two classes of operators and the shippers. In a paper presented 
before the Metropolitan Section, The American Society of 
Mechanical Engineers, in New York, May 4, 1939, W. L. 
Waters, member A.S.M.E., outlined some of the important facts 
he was able to develop from his recent study of railway and 
highway competition in Great Britain. Since the British 
problems are very similar to those found in this country, a 
summary of Mr. Waters’ findings is herewith presented. 

The total annual income from motor-vehicle taxation in 
Great Britain, at present, is about one third more than the total 
cost of the construction and maintenance of the highways and 
city streets. Fees from licenses and gasoline taxes are no longer 
earmarked for highway purposes, but are considered to be a part 
of the national revenues. 

Taking advantage of the public sentiment after the coal and 
general strikes in 1926, and because of the seriousness of high- 
way competition by busses and trucks, the railways, in 1928, 
applied for and obtained comprehensive powers to operate on 
the highways and to invest in such undertakings. So they now 
havea financial interest in about one third of the highway busses 
and own or control about one tenth of the highway trucks. As 
a result of the activities of the railways, highway bus service is 
now a well-organized industry, while trucking is still in a 
chaotic condition due to competition and cut-rate truckers. 

Highway busses are licensed as to routes and licenses are only 
issued when a need for the service can be shown. Public-haul- 
age trucks (called common carriers here) are licensed as to the 
district to be served, with licenses being issued only when ade- 
quate transport facilities are not available in the district. 
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Licenses for private trucks are granted as a matter of right. 
But public sentiment is slowly developing to have private 
trucking regulated. This is based on the idea that if public 
haulage is so restricted and regulated that private trucks take 
all the traffic, the public will demand that private haulage be 
also strictly regulated. 

Vehicles, drivers, hours of work, speed limits, and condi- 
tions of operation for all vehicles are regulated by laws which 
are very difficult to enforce. Wages of public-haulage truck 
labor are now regulated by a central board, and there is indirect 
control over the wages of private truck labor. 

To meet highway competition, the railways are permitted by 
law to make special rates as low as 40 per cent below standard 
rates without the approval of the rates tribunal, and special 
agreed charges (contract rates), subject to the approval of the 
tribunal, to handle any large shipper’s freight. Such agreed 
charges seem to be anything the railway decides to charge. 

Since the war, heavy commodity exports have decreased, 
industries have been rationalized or relocated, new industries 
have been developed, population has shifted to the cities, and 
highway trucking has developed, the character of freight traffic 
has changed much. Private passenger automobiles, and to a 
lesser extent highway busses, have taken passenger traffic from 
the railways, so that it has been necessary to reduce fares, offer 
special excursion rates, develop luxury services. The speed of 
both freight and passenger service and the facilities offered have 
also been much improved. The result of all these changes has 
been that railway net revenues have been reduced about one 
third. 

As a remedy for the conditions, labor interests advocate that 
all transport, both railway and highway, be placed under a 
national transport board. If war develops this will probably 
result; but otherwise neither the public nor the railway com- 
panies are ready for this step. 

In November, 1938, the railways officially asked to be re- 
leased from the existing control of rates and freight classifica- 
tion regulations by the rates tribunal, so that they would have 
the same freedom as other forms of transport. This official 
request is possibly somewhat of a camouflage, since the railways 
are really more interested in having trucking rates controlled. 
The request is being considered by a transport advisory council 
appointed by the Ministry of Transport to represent all inter- 
ests, and negotiations between the railways, the highway inter- 
ests, and the shippers are proceeding satisfactorily. So it seems 
likely that the British railways will, in the near future, obtain 
some relief from the pressure of unregulated highway competi- 
tion. The question of stabilizing the trucking industry will 
also be affected by the policy followed in the taxation of high- 
way vehicles, the relative level of rail and trucking wages, the 
development of freight tonnage to be handled, and the develop- 
ment of highways and toll roads. 
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Snow Cruiser 


RESEARCH FOUNDATION OF ARMOUR INSTITUTE OF TECHNOLOGY 


HE Research Foundation of Armour Institute of Tech- 

nology has made public a brief description of the ‘‘snow 
cruiser,"’ designed under the direction of Dr. Thomas C. 
Poulter, as a means of transportation for the projected antarctic 
expedition, authorized by the President of the United States 
and the Director of Territory and Island Possessions. It is ex- 
pected that the expedition will get under way sometime in 
October. 

The accompanying drawing, Fig. 1, of the 55-foot vehicle 
with its five-passenger pick-a-back airplane, for aerial explora- 
tions of a region 600 miles wide over a given route, shows the 
exterior of the arrangement and the 10-foot-diameter electric- 
motor-driven wheels. Two Diesel-electric power plants will 
generate the electricity needed. The snow cruiser, which com- 
bines a well-equipped laboratory with quarters for the crew 
for a period of one year without contact with the outside world, 
will have cruising radius of 5000 miles, a speed from 10 to 30 
mph depending on grade, surface conditions, and weather, is 15 
ft high, and will be able to span crevasses 15 ft wide. 

As second in command and senior scientist of the Byrd Ant- 
arctic Expedition II, Dr. Poulter made a study of exploration 
methods and conditions enabling him to design the snow 
cruiser for best use. The following sixteen points are stated by 
Dr. Poulter as being requirements for an exploration unit: 


1 The ideal antarctic exploration unit must have a cruising 
range of from 4000 to 6000 miles. 

2 It must be capable of negotiating open crevasses of as 
much as 15 ft wide. 

3 It must be capable of approaching within 100 to 200 miles 
of any point on the antarctic continent or barrier ice, and have 
auxiliary means of covering that distance. 

4 Itshould have some means of attaining a high altitude for 
observing long distances and making aerial photographs. 

5 It should havea cruising speed of not less than 5, and pref- 
erably 10 mph. 

6 It should be possible to stop at any location for as long as 
desired with no consumption of supplies for the unit during its 
stay there, and only the normal consumption of food for men 
and fuel for their comfort. 

7 Itshould carry a crew of not less than three nor more than 
six men—preferably about four. 

8 No large or elaborate base camp should be required. 

9 It should be possible from the unit to determine the posi- 
tion of any mountain peak or prominence visible from the unit 
within a half mile. 

10 It should not require any special precautions in case of 
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SNOW CRUISER DESIGNED BY 
RESEARCH FOUNDATION OF 
ARMOUR INSTITUTE OF TECH- 
NOLOGY WITH TEN-FOOT 
RUBBER-TIRED WHEELS AND 
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AIRPLANE, TO BE USED IN 
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a blizzard; all that should 
be necessary should be to 
head the unit into the direc- 
tion of the prevailing wind 
and stop for any length of 
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Screwed cap ? ) 
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11 It should be possible le tite 
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throughout any month of Wa SSS 
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12 It should be so seein Spring P 
equipped and manned that eee ee 
it would be possible to travel WA 
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mit sufficient time and facili- 
ties for the men to have 
regular meals and the re- 
quired amount of sleep. 

13 It should carry all 
necessary provisions for the 
crew for a period of at least 
one year. 

14 It should provide 
emergency means for the 
crew to reach some point on the coast where seal meat is avail- 
able, or where a ship can pick them up or acamp. It should be 
possible to accomplish this within a period of hours, or at the 
most, a few days under favorable weather conditions. 

15 It should have adequate radio equipment for reliable 
communications with the States. 

16 It should carry complete facilities and personnel for a 
very comprehensive scientific program. 


Hydraulic master cylinder L 


Regenerative Braking 


MECHANICAL WORLD (GREAT BRITAIN) 


RAKING is applied not only to road vehicles but to in- 

dustrial machines, some of which may run continuously 
or May require stopping from time to time, and all of which 
require stopping in the event of an accident or an impending 
accident. Improvements designed to relieve the machine op- 
erator of the effort required to apply powerful brakes have 
taken two forms. The power-operated brake is one type. The 
other type is the regenerative brake in which power absorbed 
from the moving parts is applied in such a way as to assist the 
stopping action. An example of the latter type is described in 
an article appearing in Mechanical World (Great Britain) for 
June 2, 1939. 

Briefly, the apparatus consists of a clutch which is engaged 
to transmit power from a rotating part of the machinery to a 
hydraulic cylinder, the generation of pressure in the latter 
being controlled, also hydraulically, by the operator of the 
machine, and regulated in its growth by the apparatus itself. 
For some of the industrial applications the control is electric 
instead of hydraulic. The clutch portion, Fig. 2, consists of a 
number of small friction disks A splined to the booster shaft; 
these alternate with a number of cast-iron annular members 
extended in diameter to form cooling fins. The annular cast- 
iron members are carried on a number of pins B, extended from 
a carrier C, supported on the bakelite-graphite self-lubricating 
bush D. 

The periphery of this carrier has a groove formed in it around 
which a stout chain can wrap in either direction. The other 
end of the chain is wrapped round a quick-pitch nut E which 
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FIG. 2 REGENERATIVE BRAKING APPARATUS 


has formed on the inside of it a quick-pitch thread. In the 
“‘off’’ position the chain is wrapped entirely around this member 
and the length is adjusted so that it will bring the carrier C to 
such a position that the chain is right off the latter, i.¢., its 
point of anchorage is on a line with the line joining the center 
of the two chain carriers, Cand E. Thus, whichever way the 
carrier C turns, rotation of the quick-pitch nut E will always 
be in the same direction. 

Working in E is a multistart quick-pitch screw F, which is 
anchored against rotation by splines formed in the interior of 
the casing G. This screw butts up against a short piston rod 
H which passes through a hydraulic packed gland J and is 
arranged to bear against a hydraulic piston K in a hydraulic 
master cylinder L. The remote end of this cylinder is in direct 
communication with the control, while the near side of the 
cylinder (which also contains fluid) communicates with a small 
cylinder directly actuated by the control and also with a cylin- 
der M on the remote end of the clutch casing N. The piston of 
this latter cylinder, when extended, puts pressure on the clutch 
members through the spring P and the plunger 0, the resultant 
thrust of the clutch on the body of the device being taken by a 
shoulder on the bakelite-graphite bush D. 

On pressure being applied to the brake control, pressure is set 
up in the control cylinder and is communicated to the front 


‘ end of the master cylinder L and also to the cylinder M. The 


effect of this is to energize the clutch, causing a torque to be 
produced and communicated via the chain to the quick-pitch 
nut E. Thus the quick-pitch threaded spindle puts pressure on 
the master-cylinder piston K and applies the brake. But the 
moment the piston K moves it tends to reduce the pressure on 
the front side of itself, i.e., in the servo line, and also to reduce 
the pressure in the clutch-energizing cylinder M and thus de- 
energize the clutch. Between these varying factors, therefore, 
a balance is established which is exactly proportional to the 
amount of pressure applied to the brake control and also to the 
piston of the clutch cylinder M. 

From the illustration it will be noted that the end of the 
clutch cylinder M is provided with a screwed cap V, whose 
remote end secures the end of the retracting spring S. By rotat- 
ing this cap the whole of the piston assembly is moved forward 
or backward without interfering with the action of spring P 
and its stops, and thus allows for adjusting the clutch and for 
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taking up any wear in the clutch plates which may occur. The 
screw cap V is held by a spring detent W which fits into slots cut 
in the cap. This permits the turning of the cap with the 
fingers, thus making possible the adjustment of the booster 
without using any tools whatsoever. 

This type of regenerative brake has been applied to such in- 
dustrial machinery as rolling mills, calender mills, and printing 
presses, as well as its original purpose of braking the heavier 
types of motor vehicles on which it has proved very effective 


Marine Steam-Power Plants 


THE SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS 
HAT THE INCENTIVES for the use of high pressures and 
high temperatures in marine steam-power plants are reduced 

fuel consumption and reduced weight of the propelling ma- 

chinery, is the contention of C. Richard Soderberg, member 

A.S.M.E., in a paper presented at the spring meeting of The 

Society of Naval Architects and Marine Engineers, held at 

M.1.T., Cambridge, Mass., May 23, 1939. He goes on to say 

that these considerations are interrelated in the sense that the 

reduction in weight is principally a result of the reduced vol- 
ume as well as mass of the steam flow. 

When a certain limit in maximum steam temperature has 
been established, it is possible to construct a thermal cycle of 
optimum efficiency. This cycle represents a compromise of 
technical and economical considerations. The means avail- 
able to marine engineers for enhancing this optimum efficiency 
in steam cycles are reheating and regenerative-feed heating 
Assuming a present practical limit in maximum temperature 
of 900 or 950 F, it is questionable whether reheating will prove 
an economical possibility. This leaves the regenerative-feed- 
heating cycle as the most promising approach to higher operat- 
ing economy. The number of extraction points becomes an 
economic problem, the solution of which will depend on the 
conditions of each individual application. 

The choice of inlet pressure depends upon the permissible 
exhaust moisture, the steam flow through its influence upon 
the efficiency of the first stages, and a variety of economical 
considerations. Under present premises, the very high pres- 
sures can probably be justified only for the largest capacities. 

Table 1 gives a comparison of ideal efficiencies of a series of 
plant conditions. These efficiencies are based on zero losses 
throughout the cycle. The extraction points for feed heating 
have been placed so as to divide the enthalpy drop in equal 
parts. On this basis there is a possible fuel saving of about 25 
per cent between 400 psi, 700 F, and 2400 psi, 950 F. The actual 
saving will probably be somewhat less, but the figures give a 
good indication of the incentive for advancing the steam con 
ditions. 

The applicability of any one of these plants to a given case 
depends principally upon the moisture content in the exhaust 
With present means of erosion protection and moisture re- 
moval of the last-row blades, this moisture content probably 
can be raised beyond the limit of 12 per cent, which has become 
conventional on land installations. Due to the lower turbine 
efficiencies, and the poorer vacua, it is probable that marine in- 
stallations on this basis may justify relatively higher operating 
pressures than land installations. 

The information of the last three lines of Table 1 has been 
prepared to illustrate this condition. The moisture content is 
a practically linear function of the internal efficiency of the 
turbine, so that other values may be obtained by straight-line 
interpolation. 

The fuel rates that can be obtained for any one of these plants 
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TABLE 1 IDEAL EFFICIENCIES—28'/2 INCHES VACUUM 


or : A B C D E F 
Pressure, psi, gage 400 600 800 1800 2400 
Temperature, F. 700 750 850 goo 950 950 
Carnot efficiency, 1 

T2/T, 
Ideal efficiency, straight 
condensing 


0.609 


0.430 
Feed heating 

In stages 

To temperature, F 

Ideal efficiency 

Saving, per cent 
Exhaust moisture, per cent 

Turbine, efficiency, 70 

per cent 
Turbine efficiency, 75 
per cent... 
Turbine efficiency, 80 
per cent. 14.6 
depend on the details of the plant and the requirements ot 
auxiliary power. With a fuel of 18,500 Bru per lb and a drive 
of the approximate size of 10,000 hp, it would not be unreason 
able to predict a fuel rate of 0.60 lb per hp-hr for plant A, and 
0.47 lb per hp-hr for plant F, indicating a possible saving ot 
plant F over plant A of 21.7 per cent. 

Professor Soderberg then traces the probable direction of de 
velopments and expands on the mechanical properties of metals 
at high temperatures. He states, the problem of creep has been 
singled out as the most important of these nonelastic properties 
and a review of its major aspects is certainly justified in the 
present condition. For most of the steels of interest in the pres- 
ent connection this creep rate depends approximately upon stress 
and temperature in such a manner that an arithmetical incre- 
ment in stress or temperature brings about a geometrical 
increment in creep rate. This law makes it possible to deter- 
mine the increments in stress and temperatures which are re 
quired to double the creep rate. Also discussed are related 
problems in failure, wear and seizure, embrittlement, fatigue, 
and corrosion. 

The design of geared turbines has always been made more 
difficult by the necessity for astern operation and maneuvering 
The advance of the steam temperature may be expected to ac 
centuate this situation still further. The most serious aspect ot 
prolonged astern operation, however, is the danger of over- 
heating the proportion of the turbine which carries the ahead 
blading. The windage loss for an individual blade row de- 
pends upon the following variables: 


1 It varies directly with the density (absolute pressure) of 
the steam. 

2 It varies directly with the third power of the peripheral 
speed of the blading. 

3 It varies directly with the annulus of the blading. 

4 Idling in the astern direction produces windage losses 
which are about ten times those for idling in the ahead direction 


The advance toward higher operating conditions serves indi- 
rectly to increase these losses through the greater possibilities 
for poorer vacuum during astern operation, and through the 
likelihood of using higher operating speeds. The losses to be 
dissipated are often quite large 

The fire hazard incidental to failure of lubricating-oil pipes 
is very real at all operating temperatures above 700 F, and there 
is no fundamental difference created in this respect by further 
advances of steam temperatures. The ease with which oil will 
ignite upon contact with hot steam parts is much increased by 
temperature and the prevention of all possibilities for such 
fires must be regarded as a very important part of the develop- 
ment toward higher steam temperatures in marine power plants 
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A.S.M.E. BOILER CODE 





Interpretations 


HE Boiler Code Committee meets 

monthly for the purpose of consider- 
ing communications relative to the Boiler 
Code. Anyone desiring information on 
the application of the Code is requested 
to communicate with the Secretary of the 
Committee, 29 West 39th St., New York, 
N. Y. 

The procedure of the Committee in 
handling the cases is as follows: All in- 
quiries must be in written form before 
they are accepted for consideration. 
Copies are sent by the Secretary of the 
Committee to all of the members of 
the Committee. The interpretation, 
in the form of a reply, is then prepared 
by the committee and passed upon at a 
regular meeting of the Committee. 

This interpretation is later submitted 
to the Council of The American Society 
of Mechanical Engineers for approval 
after which it is issued to the inquirer 
and also published in Mecnwanicat En- 
GINEERING. 

Following is a record of the interpreta- 
tions of this Committee formulated at 
the meeting of June 23, 1939, which were 
subsequently approved by the Council of 
The American Society of Mechanical 
Engineers. 


Case No. 878 
(Interpretation of Par. U-59p 


Inquiry: According to Par. U-59p (2), 
a 3-in. pipe size coupling may be welded 
into the shell of any U-69 vessel without 
stress relieving, but under U-59p (1) stress 
relieving is required when a plain-end 3- 
in. pipe is welded to a shell less than 35- 
in. in diameter. Will it not be permis- 
sible to weld a plain-end pipe without 
stress relieving, up to and including 3-in 
standard pipe size and without regard 
to the diameter of the vessel? 

Reply: It is the opinion of the Com- 
mittee that there is an overlap between 
sections (1) and (2) of Par. U-59p, and 
that a 3-in. plain-end pipe or tube welded 
under the provisions of Par. U-59p (2) 
will also comply with the intent of the 
Code provided the reinforcement require- 
ments of Par. U-59 are complied with. 


Case No. 879 
Special Ruling 


Inquiry: Is it permissible under the 
Code for Unfired Pressure Vessels to single 
fusion butt-weld circumferential joints 
in seamless Monel metal tubing of the 


chemical and physical properties, given 
below, or copper-nickel tubing (Specifica- 
tion S-47, 80-20 type A or 70-30), having 
a maximum outside diameter of 11/, in., 
and a maximum wall thickness of 0.18 
in., when the joints are to be oxyacety- 
lene-welded with complete fusion to a 
depth not less than the metal thickness? 


Monet Mera 


eg. re 63-70 
ipont, Per cent, MAxX......05 03.5... 2.§0 
Aluminum, per cent, max........ 0.50 
Manganese, per cent, max........ 2.00 
Carbon, per cent, max.. ; 0:30 
Silicon, per cent, max............ 0.§0 
Sulphur, per cent, max........... 0.02 
MARMMOO aera onic = Sho Ek FV A ip teirer st remainder 


Tensile strength, lb per sq 

Wt MIs. arcacts ae are e 70,000 
Yield point, lb persqin., min..... 30,000 
Elongation in2in., percent, min.. 20 


Both the process and welding operators 
would be qualified under the latest 
revision of Par. P-112, with the following 
exceptions: 

(1) The qualification test may be 
made ona flat plate */s in. in thickness; 

(2) The tubes will be welded only 
in the horizontal position and revolved 
during the welding process so that the 
weld metal will be deposited vertically 
downward; 

(3) All such welded joints are hydro- 
statically tested to twice the working 
pressure, or a minimum test of 1000 Ib 
per sq in.; 

(4) Stress relieving is not required 
and the excess weld metal or reinforce- 
ment shall not be removed. 

Reply: It is the opinion of the Com- 
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mittee that the fusion welding of tubing 
in accordance with the limitations stated 
in the inquiry will meet the require- 
ments of the Code for Unfired Pressure 
Vessels. 


Case No. 880 
(Special Ruling) 


Inquiry: Is it permissible under the 
Code for Unfired Pressure Vessels to use 
naval rolled brass conforming to U. S. 
Navy Department Specification 46-B-6-i 
of the chemical and physical properties 
given below for unstayed flat heads, 
cover plates, blind flanges, or special 
flat parts, the allowable working stress 
being 10,000 Ib per sq in. for metal tem- 
peratures not exceeding 300 F? 


Nava Ro.iep Brass 


Copper, per cent....... 59-00-61 .00 
Sat, DEP CRNG. o5..5.4 00:5. 0.§0- 1.00 
Iron, per cent, Max..... 0.10 
Lead, per cemt, max.... 0.20 
Other impurities, per 

Cent WWEM..........6-- 0.10 


Zinc, per cent....... remainder 


Tensile strength, lb per 


Og 1n;, MM... §0,000-§2,000 
depending upon the 
ihaee ond witkth 
of plates 

Yield point, lb per sq 
a ae 20,000 


Elongation in 2 in. for 
standard type one test 
specimen, per cent.. 30-35 depending 
upon plate thick- 
ness and width 


Reply: Pending inclusion in the Code 
of a specification covering naval rolled 
brass, it is the opinion of the Committee 
that the material mentioned may be 
used with a maximum allowable working 
stress of 10,000 Ib per sq in. for metal 
temperatures not exceeding 300 F. 








Books Received in Library 








Arzuerr, Anweisung zur Herstellung von 
Metallschliffen Verzeichnis von Atzmitteln 
Verfahren zur Gefiigeentwicklung. By A. 
Schrader. Second enlarged edition. Gebriider 
Borntraeger, Berlin, 1939. Linen, 6 X 9 in., 
24 pp., charts, tables, 1.60 rm. Etching proc- 
esses and the solutions used in preparing 
metallic surfaces for metallographic inspection 
are presented in concise tabular form, with 
special attention to the differentiation of inter- 
mediate crystal types of aluminum alloys. 


Aupg.’s New AvutromosiLe Guipe for Me- 
chanics, Operators, and Servicemen, With 
Questions and Answers, by F. D. Graham. 
Theo. Audel & Co., New York, 1938. Leather, 
5 X 7 in., 1499 pp., illus., diagrams, charts, 
tables, $4. A compendium of information on 
the theory, construction, and servicing of 
motor vehicles, including Diesel vehicles. All 


explanations are presented in simple language, 
and a multitude of diagrams and other illustra- 
tions are included to facilitate practical un- 
derstanding. Groups of questions and answers 
accompany many of the sections. 


CooperaTION IN Resgarcu by the Staff Mem- 
bers and Research Associates of the Carnegie 
Institution of Washington, Washington, D. C., 
1938. Cloth and paper, 7 X 10 in., 782 pp., 
illus., diagrams, charts, maps, tables, paper, 
$4.50; cloth, $5. This volume of papers writ- 
ten by members and research associates of the 
Carnegie Institution of Washington com- 
memorates the retirement of President John C. 
Merriam. The papers deal with current prob- 
lems undertaken in the Institution, emphasiz- 
ing the results of its investigations and illus- 
trating the effectiveness of cooperation. 
Among the papers of special interest to engi- 
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neers may be mentioned: An Adventure in 
Scientific Collaboration, by Arthur L. Day; 
Water in Geological Processes, by George W. 
Morey; Magnetism and the Atomic Nucleus, 
by M. A. Tuve, L. R. Hafstad and N. P. Hey- 
denburg; Universal Aspects of Atmospheric 
Electricity, by O. H. Gish; The General Mag- 
netic Field of the Earth and Its Secular Varia- 
tion, by J. A. Fleming; The Ephemeral Varia- 
tions of the Earth's Magnetism, by L. V. 
Berkner and A. G. McNish; and The Scientific 
Basis of the History of Science, by George 
Sarton. 


Errrective Rerait Serunc. By BB. F. 
Baker. American Technical Society, Chicago, 
1939. Cloth, 6 X 9 in., 287 pp., illus., tables, 
$2.25. The principles and practice of retail 
selling are presented from a practical view- 
point, with emphasis directed toward the 
complete and accurate knowledge of the mer- 
chandise handled. In line with this attitude, 
a special section on textiles, as ——— a 
large class of merchandise, is included, and a 
large part of the full bibliography is devoted 
to merchandise information. There is a list of 
review questions for the various chapters. 


ErnrUHRUNG IN DIE ZAHLENTHEORIE. 
(Sammlung Géschen, Band 1131.) By A. 
Scholz. Walter de Gruyter & Co., Berlin, 
1939. Cloth, 4 X 6 in., 136 pp., tables, 1.62 
rm. Topics covered in this small work on 
the theory of numbers include the arithmetic 
of natura] numbers, divisibility properties, 
congruences, quadratic forms and remainders, 
and various other arithmetical and algebraic 
operations. 


GESTALTUNG VON WALZLAGERUNGEN. (Kon- 
struktionsbiicher 4.) By W. Jiirgensmeyer. 
Edited by E. A. Cornelius. J. Springer, Berlin, 
1939. Paper, 6 X 9 in., 92 pp., diagrams, 
charts, tables, 4.80 rm. Modern types of ball 
and roller bearing are defined and described in 
the first section, with brief discussions of fric- 
tion, bearing strength, and life period. The 
second section is devoted to the determination 
of the factors that affect the size and type of 
bearing to use, to information concerning the 
application and installation of bearings, and to 
brief material on lubrication and packing. 


How to Buy, Sett anp Burn Coat. By 
T. A. Marsh. 5625 Kenwood Ave., Chicago, 
Ill., 1939. Paper, 5 X 7 in., 97 pp., tables, $1. 
The author presents in brief form practical 
information on the selection and utilization of 
coal, including schematic analyses of causes 
and remedies for combustion troubles. 


INTERNATIONAL CONGRESS FOR APPLIED 
Mecuanics, Firrn, Sept. 12-16, 1938, held at 
Harvard University and the Massachusetts 
Institute of Technology. Proceedings edited 
by J. P. Den Hartog and H. Peters. John 
Wiley & Sons, Inc., New York; Chapman & 
Hall, London, 1939. Cloth, 9 X 11 in., 748 
pp-, illus., diagrams, charts, tables, $6. De- 
spite the lack of a subject index, this collec- 
tion of articles by authorities on applied 
mechanics is a valuable contribution. The 
articles are roughly classified. The first large 
group, on elasticity and the properties of 
materials, is preceded by three general lectures 
on the mechanics of solids; the second large 
group, on mechanics of fluids, is preceded by 
three general lectures on fluid mechanics; and 
the third group contains papers on dynamics. 
The range of specific subjects is wide. The 
articles have been printed in the original 
language of the author. A brief review en- 
titled ““Three Hundred Years of Mechanics of 
Materials’’ appears in an appendix, together 
with the addresses at the dedication of the 
Wright Brothers’ wind-tunnel. 


“field of machine design in general. 


INTRODUCTION TO CONTEMPORARY Puysics. 
By K. K. Darrow. Second edition. D. Van 
Nostrand Co., New York, 1939. Cloth, 6 X 9 
in., 648 pp., illus., diagrams, charts, tables, 
$7. The principal advances of recent years in 
atomic and nuclear physics are described in 
this treatise and explained with the greatest 
fullness consistent with mathematics not more 
difficult than the elements of wave mechanics. 
Topics discussed include the properties of ele- 
mentary particles, the correlation of corpuscles 
and waves, the diffraction of electrons and 
X rays by crystals, the phenomena of ioniza- 
tion and excitation, the interpretation of spec- 
tra, wave mechanics, and the art and science 
of transmutation. The new edition is much 


expanded. 


INTRODUCTION TO MECHANICS AND Heat. 
By N.H. Frank. Second edition. McGraw- 
Hill Book Co., New York and London, 1939. 
Cloth, 6 X 9 in., 384 pp., diagrams, tables, $3. 
Intended for use as a text in an elementary 
course for scientific and technical students, 
this book presents a logical, systematic de- 
velopment of physical principles within the 
fields of mechanics, acoustics, and heat. 
The use of mathematical methods is empha- 
sized and numerous problems are included. 


IRRATIONALZAHLEN. (Gdschens Lehrbiich- 
erei, Bd. 1.) By O. Perron. Second edition. 
Walter de Gruyter & Co., Berlin, 1939. 
Cloth, 6 X 9'/2 in., 199 pp., tables, 9.80 rm. 
In this treatise on irrational numbers the 
field is covered fully from the fundamentals as 
established by Dedekind through the later 
developments. Chapter headings include the 
concept of limits, powers and logarithms, 
various types of irrationals (continued frac- 
tions, series, etc.), algebraic and transcendental 


numbers, and the 2 gators pa of irrationals 


through the use of rational numbers. There 


is a bibliography. 


Konoress FUR HeizuNG uND Lirrunc (Fir- 
TEENTH), September 21-24, 1938, in Berlin. 
Bericut, edited by A. Heilmann. R. Olden- 
bourg, Munich and Berlin, 1939. Paper, 7 X 
10 in., 283 pp., illus., diagrams, charts, tables, 
13rm. This publication contains the technical 
addresses and reports presented at the Fifteenth 
Heating and Ventilating Congress, Berlin, 
1938. There are also included Brief informa- 
tion concerning the Congress and an alpha- 
betical list of the participants. 


KrArre IN DEN TRIEBWERKEN SCHNELLAU- 
FENDER KOLBENKRAFTMASCHINEN. (Konstruk- 
tionsbiicher 2.) By G. H. Neugebauer. Ed- 
ited by E. A. Cornelius. Julius Springer, Ber- 
lin, 1939. Paper, 6 X 9 in., 119 pp., .ilus., 
diagrams, charts, tables, 4.80 rm. The forces 
in the driving gear of high-speed reciprocating 
engines are investigated from a mathematical 
viewpoint with reference to smoothness of 
action and the balancing of the masses. 
Specific topics include the calculation of di- 
mensions, the determination of weights, mo- 
ments, centers of gravity, piston and flywheel 
action, and the forces in one-cylinder engines 
with applications to multicylinder engines. 


Macuine Desicn. By S. E. Winston. 
American Technical Society, Chicago, 1939. 
Cloth, 6 X 9 in., 333 pp., illus., diagrams, 
tables, $3. The material selected for inclu- 
sion in this elementary textbook is that which 
the author considers most fundamental to the 
Theory, 
analysis, and factual information are given 
concerning bolts and screws, cylinders, riveted 
joints, shafting and keys, couplings, clutches, 
belts and pulleys, friction drives, gears, etc. 
There are many practical examples with de- 
tailed solutions. 


MECHANICAL ENGINEERING 


MécaNIQuE Des Fiurpes Apptiqu&. Vols. 3 
and 4. By A. Tenot and A. Caquot. Dunod, 
Paris, 1939. Bound and paper, 6 X 8 in., 
diagrams, charts, tables. Vol. 3, 183 pp., 
paper, 45 fr.; bound, 53 fr. Vol. 4, 106 pp., 
paper, 28 fr.; bound, 36 fr. These two vol- 
umes complete a textbook on applied fluid 
mechanics intended as a text for engineering 
colleges and a reference work for engineers. 
The first volume of the four presents the gen- 
eral principles of the subject and exhibits their 
applications to turbines, viscosimeters, and 
lubrication. Volume two is concerned with 
aeronautical problems. Volume three dis- 
cusses matters of hydraulics and hydromechan- 
ics. The final volume is devoted to the pro- 
duction and utilization of steam. In present- 
ing the material, large use is made of worked- 
out numerical problems, selected to illustrate 
practical use of the laws of mechanics to com 
mon industrial problems. 


MECHANISCHE HAFENAUSRUSTUNGEN  insbe- 
sondere fiir den Umschlag. By O. Wundram. 
Julius Springer, Berlin, 1939. Cloth and paper, 
7 X 10 in., 172 pp., illus., diagrams, charts, 
tables; cloth, 19.80 rm.; paper, 18 rm. The 
mechanical equipment for handling of ma- 
terials at harbors is described in detail with 
many illustrations, with particular reference 
to the reshipping of freight. Also discussed 
are maintenance problems, safety precautions, 
the expediting of hacer traffic, and cost and 
other hecncial considerations. 


Merars Hanpsoox. 1939 edition. Ameri- 
can Society for Metals, Cleveland, Ohio. 
Leather, 6 X 9 in., 1803 pp., illus., diagrams, 
charts, tables, $12.50. This comprehensive 
volume of metallurgical information has again 
been revised to cover more completely the sub- 
jects of the manufacture, treatment, and appli- 
cation of metals. The general section includes 
the structure, testing, heat-treatment, and 
welding of metals; processes, methods, and 
equipment related to metallurgical operations; 
and a chapter giving definitions, trade names, 
and tables of technical data. In the ferrous sec- 
tion the constitution, properties, and testing 
of iron and its alloys are discussed, and the 
making, shaping, and a of iron and 
st-el, including all types of surface treatment, 
are described. The constitution and proper- 
ties of other metals are covered in the non- 
ferrous section, as well as the micrography, 
technology, and uses of the more important 
ones. There is an extensive index. 


MITTEILUNGEN AUS DEN ForsCHUNGSANSTAL- 
TEN, Bd. 7, Heft 3, April 1939, pp. 41-66. 
V.D.I. Verlag, Berlin, 1939. Paper, 8 X 12 
in., illus., diagrams, charts, tables, 2.90 rm. 
The three articles contained in this research 
communication deal respectively with the 
weldability of structural steel, with cog-wheel 
drives for electrically driven rolling mills, 
and with the determination of wind loads on 
wide-span roofs by the use of a model. 


MITTEILUNGEN Des HypRAULIscHEN INsTI- 
TUTS DER TECHNISCHEN HocuscHULE MUNCHEN, 
Heft 9. Edited by D. Thoma. R. Olden- 
bourg, Munich and Berlin, 1939. Paper, 8 X 
11 in., 73 pp., illus., diagrams, charts, tables, 
5.50rm. The first two of the four communica- 
tions included in this publication are con- 
cerned with the investigation of flutter phe- 
nomena in the case of a cylinder in ouiieen 
fluid flow and as evidenced by flags. The two 
final articles explain and give the results of in- 
vestigations concerning flow resistance in 
straight gas pipes and in various types of pips 
fittings. 


Motor Benzote, Its Production and Use. 
By W. H. Hoffert and G. Claxton, with a fore- 
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word by Sir D. Milne-Watson. Second edi- 
tion. National Benzole Association, Welling- 
ton House, Buckingham Gate, London, S.W.1, 
1938. Cloth, 6 X 9 in., 933 pp., illus., dia- 
grams, charts, tables, £2 2s plus postage. A 
comprehensive treatise on benzole which will 
be valuable to all engaged in the industry, and 
also to producers of other motor fuels. The 
various processes for the production of benzole 
at coke ovens and gas works are dealt with 
both in theory and practice. The same is true 
with respect to benzole recovery and refining 
methods, including plant design and operation. 
A brief discussion of the internal-combustion 
engine accompanies the section covering ben- 
zole as a motor fuel. Antiknock values, 
blends of benzole with other fuels, storage and 
handling problems, tests, and specifications are 
given due consideration. A multitude of 
references is cited. 


NaTIoNat Purysicat Laporatory REPorT FOR 
THE YEAR 1938. His Majesty's Stationery 
Office, London, 1939. Paper, 6 X 10 in., 147 
PP. tables. Obtainable from British Library 
of Information, 50 Rockefeller Plaza, New 
York, $0.75. In addition to general informa- 
tion concerning the laboratory and its work, 
this publication presents the reports of the 
William Froude Naval Laboratory and the de- 
partments of physics, electricity, radio, 
metrology, engineering, metallurgy, and aero- 
dynamics, indicating the state of the current 
researches. 


Piptinc Hanpsoox. By J. H. Walker and S. 
Crocker. Third edition. McGraw-Hill Book 
Co., Inc., New York and London, 1939. Cloth, 
5 X 7 in., 897 pp., illus., diagrams, charts, 
tables, $6. For the engineer interested in pip- 
ing design this handbook provides authorita- 
tive and accessible data on all phases of the 
problem. In the revised edition important 
changes and additions have been made in the 
chapters on the metallurgy of piping materials, 
pipe, valves and got — nage steam 

wer-plant piping, and oil piping. Abstracts 
ed wt soni er oa ueilabie oak codes of 
various technical organizations. 


Pir aNp Quarry Hanpsook with which is 
consolidated the Directory of Cement, Gyp- 
sum, Lime, Sand, Gravel, and Crushed-Stone 
Plants. Thirty-second edition, 1939. Com- 
plete Service Publishing Co., Chicago, 1939. 
Cloth, 8 X 12 in., 890 pp., illus., diagrams, 
charts, tables, $10. Some 600 pages of the 
current edition of this annual work are devoted 
to technical information concerning processes, 
practices, machinery, and materials in the non- 
metallic mineral industries. There is a di- 
rectory of cement, gypsum, lime, sand, gravel, 
and crushed-stone plants, both alphabetically 
and geographically arranged. Condensed 
machinery catalogs, a list of trade associations 
and technical societies, statistical information, 
trade names, and a buyers’ guide are also in- 
cluded. 


Pressurg Gauces. Indicators, Thermome- 
ters, Pyrometers. By J. Smith. Constable & 
Co., London, 1939. Paper, 5 X 7 in., 144 pp., 
charts, diagrams, tables, 2s. This little 
manual gives a concise, clear account of the 
theory, construction, and use of the ordinary 
instruments for measuring pressure and tem- 
perature, together with some data upon pos- 
sible sources of error. Barometers, pressure 
Bages, steam- and internal-combustion engine 
indicators, liquid-level indicators, thermome- 
ters, and pyrometers are discussed. 


Prosiems IN Mecuanics. By G. B. Karelitz, 
J. Ormondroyd, and J. M. Garrelts. Mac- 
millan Co., New York, 1939. Cloth, 6 X 9 
in., 271 pp., diagrams, charts, tables, $2.50. 


The practical problems collected in this vol- 
ume cover statics, kinematics, and dynamics 
in a systematic arrangement, and are of a wide 
range of difficulty. They are preceded by a con- 
cise outline of the theorems which are used in 
their solution. Answers to nearly all prob- 
lems are given. 


Reporis ON ProGress IN Puysics. Vol. 5. 
Edited by A. Ferguson. The Physical Society, 
London, S.W. 7; University Press, Cambridge, 
England, 1939. Cloth, 7 X 10 in., 445 pp., 
illus., diagrams, charts, tabies, 20s. Con- 
tinuing the series of reports issued by the 
Physical Society, the present volume deals 
with advances in physical science up to the end 
of 1937. It includes reviews of the work in 
general physics, sound, heat, astronomy, 
meteorology, optics, spectroscopy, electric 
wave filters, and atomic physics. More com- 
prehensive articles are included upon the ad- 
sorption thedrem of J. W. Gibbs, liquid state 
theories, plastics in industrial physics, instru- 
mental aids for defective hearing, soft X-ray 
spectroscopy, the use of X rays and Y rays in 
medicine, absolute electrical measurements, the 
Geiger counter, quantum mechanics, and the 
teaching of physics in schools. Each article is 
the work of a specialist. 


ScHWEISSKONSTRUKTIONEN. (Einzelkonstruk- 
tionen aus dem Maschinenbau, Heft 9.) By R. 
Hanchen. Julius Springer, Berlin, 1939. 
Paper, 8 X 11 in., 123 pp., illus., diagrams, 
charts, tables, 18.60 rm. The fundamentals of 
welding processes are covered in the first part 
of this work, including a discussion of ma- 
terials and their weldability, the preparation 
of parts to be welded, seam formation, and 
graphic symbols representing various welds. 
In the second and third parts calculations of 
welded joints for strength and safety, and the 
form of parts to be welded are considered. In 
the final section actual jobs of welded construc- 
tion are described and illustrated. 


SuHort History or THE StkAM ENaciNngE. By 
H. W. Dickinson; printed for Babcock and 
Wilcox, Ltd., at the University Press, Cam- 
bridge, England, 1938. Cloth, 6 X 10 in., 
255 pp., illus., diagrams, charts, tables, 15s. 
This work is a thoroughly readable, admir- 
ably balanced account of the development of 
the stationary steam engine, reciprocating and 
turbine, and of the steam boiler. The book is 
the result of long, careful study and corrects 
many current errors. It will be of interest to 
both engineers and laymen. 


Srupy or PaTENTs ON PETROLEUM CRACKING 
With Special Reference to Their Present 
Status. University of Texas Publication No. 
3831, Aug. 15, 1938. By D. McKnight, Jr. 
University of Texas, Austin, Texas, 1938. 
Paper, 7 X 10 in., 627 pp., diagrams, tables, 
$3. The complicated patent structures con- 
trolled by several large companies in the field 
of petroleum cracking are examined with 
regard to their unfairness to the general public 
and their restraining influence on progress. 
The principal cracking processes are con- 
tee both historically and technically, and 
a critical review is presented of the history and 
— status of the general situation. An ex- 

austive list of U. S. patents on cracking and 
related methods of conversion is accompanied 
by patentee and assignee indexes, and there is a 
tabular summary of cracking-plant litigation. 


Sunp1ats, How to Know, Use, and Make 
Them. By R. N. Mayall and M. L. Mayall. 
Hale, Cushman & Flint, Boston, 1938. 
Leather, 6 X 8 in., 197 pp., illus., diagrams, 
charts, tables, $2. This book gives definite in- 
structions for making and using sundials of 
many kinds. The text calls for no special 
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mathematical or astronomical knowledge, but 
is adapted to amateur requirements. A chapter 
on interesting dials is included, with photo- 
gtaphs of many examples. 


Toot Maxine. By C. B. Cole. American 
Technical Society, Chicago, 1939. Cloth, 6 X 
9 in., 413 pp., illus., diagrams, charts, tables, 
$3.50. The first half of this book describes the 
toolmaker’s personal tools, shop equipment, 
heat-treating methods and equipment, blue- 
prints, and sketches. The second half is de- 
voted to actual toolmaking processes, and its 
value is increased by the presentation of many 
typical jobs, including finished working 
drawings. 


TRANSACTIONS THirD Wortp Powesr Con- 
FERENCE, 1936. 10 vols. Edited by O. C. 
Merrill. World Power Conference, Superin- 
tendent of Documents, Washington, D. C., 
1938. Vol. 1, 423 pp.; vol. 2, 700 pp.; vol. 3, 
688 pp.; vol. 4, 575 pp.; vol. 5, 696 pp.; vol. 
6, 806 pp.; vol. 7, 787 pp.; vol. 8, 825 pp.; 
vol. 9, 509 pp.; vol. 10, 897 pp. Cloth, 6 X 10 
in., illus., diagrams, maps, charts, tables, 
$2.50 per vol.; $22 per set of 10 volumes; 25 
per cent discount for 100 volumes or more in a 
single order. These ten volumes contain a full 
record of the meetings of the third Conference, 
held in Washington, 1936. The theme of the 
Conference was ‘The National Power Econ- 
omy; its physical and statistical basis; its 
technical, social and economic trends; the re- 
lation thereto of the fuel producing, processing, 
and distributing industries and the electric and 
gas utilities; practices and policies respecting 
organization, control, and public regulation; 
national and regional planning of power de- 
velopment and use; conservation of fuel and 
water resources; rationalization of the dis- 
tribution of gas and electricity; and national 
power and resources policies." Thirty-one 
countries submitted reports upon one or more 
of the eighteen topics considered. 


VDI-Forscnuncsnerr 395. BerecHNuNG 
VON STRAHLAPPARATEN. By G._ Filiigel. 
V.D.I. Verlag, Berlin, 1939. Paper, 8 X 12 
in., 21 pp., illus., diagrams, charts, tables, 
5 rm. Jet mechanisms are utilized in many 
ways in technical work. The methods of cal- 
culation employed for the analysis and design 
of the various forms of this type of apparatus 
are explained both for use with liquids and for 
the control of gases. 


WASSERKRAFTMASCHINEN. By L. Quantz. 
Julius Springer, Berlin, 1939. Paper, 6 X 10 
in., 152 pp., illus., diagrams, charts, tables, 
6.60 rm. This introductory textbook on the 
design and construction of hydraulic machinery 
has been revised and modernized. The first 
two sections deal with general considerations 
in regard to hydraulic power plants and tur- 
bines. The third and largest section is upon 
the design and construction of the Francis 
turbine. Section four is upon propeller and 
Kaplan turbines, and the final section treats of 
Pelton wheels and other free-jet turbines. 


Werkstorre FrUr Guieirtacer. Edited by 
R. Kiihnel. Julius Springer, Berlin, 1939. 
Cloth, 7 X 10 in., 427 pp., illus., diagrams, 
charts, tables, 49.80 rm. The several sections 
of this book on materials for plain bearings 
have been written by experts in the particular 
field. The first section covers general con- 
siderations, fundamentals of bearing construc- 
tion, selection and evaluation of bearing ma- 
terials, and the testing of bearings. The suc- 
ceeding sections describe and discuss the pro- 
duction, properties, and behavior of the follow- 
ing materials: synthetic resins; metallic 
alloys (white metals, bronzes, etc.); hardened 
lead-bearing metals; and sintered metals. 
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British American Engineering Congress Offers 
Unusual in Technical Papers and Social Events 


International Gathering of British, Canadian, and American 
Engineers Takes Place in New York City, September 4-8 


(yy for the interchange of 
information and discussion of the prog- 
ress of engineering in Great Britain, Canada, 
and the United States will be provided mem- 
bers and guests of the A.S.M.E., who attend 
the British American Engineering Congress in 
New York, N. Y., Sept. 4-8. Embodying the 
Fall Meeting of The American Society of 
Mechanical Engineers, held jointly with The 
Institution of Mechanical Engineers of Great 
Britain, and the Fall Meeting of the American 
Society of Civil Engineers, held jointly with 
The Institution of Civil Engineers of Great 
Britain and The Engineering Institute of 
Canada, the many joint social functions and 
excursions of the Congress will permit the for- 
mation of lasting friendships as well as the 
renewal of old ones. 


Technical Sessions 


The four technical sessions of the mechanical 
engineers, dedicated to the theme of modern 
transportation and covering the fields of marine 
transport, railroads, highways and vehicles, 
and airplanes, as well as the opening joint 
session of the Congress on Monday afternoon, 
Sept. 4, will be held in the Engineering Socie- 
ties Building, 29 West 39th Street, New York 
City. The nine technical sessions of the civil 
engineers, dealing with the topics of construc- 
tion, highways, sanitation and water supply, 
parkways, airports, soil mechanics, use of 
electricity, and structural design, are scheduled 
to be held at Columbia University, 116th 
Street and Broadway, New York City. 

Participating in two of the mechanical- 
engineering sessions are several American en- 
gineering organizations, namely, the Society 
of Naval Architects and Marine Engineers in 
the marine transport session, Tuesday morning, 
and the Society of Automotive Engineers and 
the Institute of Aeronautical Sciences in the 
transatlantic-airplane session, Thursday after- 
noon. The papers to be presented at the tech- 
nical sessions of the A.S.M.E. are as follows: 


Tuesday Morning, Sept. 5 
Marine Transport Session 


“Mechanical Engineering Problems in Ma- 
rine Transport,’’ by Sterry B. Freeman, chief 
superintendent engineer, Alfred Holt & Co., 


Liverpool, England. The relative merits of 
the steam engine and the Diesel engine are 
compared. The drawbacks and advantages of 
the two fuels, oil and coal, are contrasted and 
their effects discussed. Other problems, con- 
cerning turbines and boilers, are summarized. 

‘Some Problems in the Design and Opera- 
tion of Merchant Vessels,’’ by Robert C. Lee, 
executive vice-president, Moore-McCormack 
Lines, Inc., New York, N. Y. A shipowner 
presents certain technical aspects of ship de- 
sign and operation as viewed from the stand- 
point of the executive administration of the 
merchant marine. Other important matters 
discussed include safety provisions, crew train- 
ing, and personnel relations. 


Wednesday Morning, Sept. 6 
Railroad Session 


“Lightweight Passenger Stock,’’ by Wil- 
liam A. Stanier, chief mechanical engineer, 
London, Midland & Scottish Railway, Lon- 
don, England. Developments which have 
taken place in the last seven years in Great 
Britain are described, showing the improve- 
ments in the conventional British passenger 
coach. On the constructional side, the layout 
of the shops and special presses and tools are 
dealt with. 

“High-Speed, Lightweight Trains,” by 
Charles T. Ripley, chief engineer, technical 
board, Wrought Steel Wheel Industry, Chicago, 
Ill. American practice and the changes which 
have occurred during the last five years in 
high-speed passenger-train cars and in motive 
power for hauling them, as well as the eco- 
nomic factors which have brought about these 
changes, are outlined. The probable trend in 
the future development of these new trains is 
discussed. 


Thursday Morning, Sept. 7 
Highway Transportation 

‘‘Motor Transport,’ by E. C. Ottaway, 
technical officer, London Passenger Board, 
London, England. The subject is treated in 
two parts; the first part discusses the influences 
which encourage or restrict the engineer in his 
quest for improvement, serving as a back- 
ground against which the development of the 
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motor vehicle in Great Britain, described in 
the second part, may be better understood. 

“Problems of the Highway User in the 
United States,’’ by Frederick C. Horner, as- 
sistant to the chairman, General Motors Cor- 
poration, New York, N. Y. The present-day 
highway problem is made up of many elements, 
namely, cost of construction, ability of high- 
way users to pay for highways as they are 
built or during their life expectancy, the kind 
of taxes providing revenue to pay for high- 
ways, types of roads required, competition be- 
tween transportation systems, and kindred 
matters. These are all analyzed and sugges- 
tions made for their solution. 


Thursday Afternoon, Sept. 7 
Transatlantic-Airplane Session 


“Transatlantic Air Transport With Particu- 
lar Reference to Flying Boats,’’ by A. Gouge, 
Short Bros., Rochester, England. The author 
outlines several designs for airplanes and sea- 
planes for transatlantic service, and is of the 
opinion that, largely on account of take-off and 
landing problems, flying boats will be used. 
Consideration is given to the influence of 
improvements in materials, high-altitude re- 
search, and the compression-ignition engine 
on the future development of large trans- 
atlantic flying boats. 

‘The Trend of Air Transportation,’’ by Ed- 
mund T. Allen, director of aerodynamics and 
flight research, Boeing Aircraft Company, 
Seattle, Wash. Since 1925, the air-transporta- 
tion industry has advanced through successive 
stages of growth and development until today 
it is in the state of transition between the 
pioneering period and that of mature growth 
Every phase of this development is treated 
comprehensively in order that an understand- 
ing may be gained of the future possibilities of 
air transport and the lines along which it will 
advance. 


Joint Social Functions 


The Congress is unique in that it is the first 
such joint engineering affair ever held in New 
York City and in that so many of the social 
events and inspection trips will center around 
the exhibits of the New York World's Fair, 
the largest and most representative exhibition 
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of its kind ever held. The week's activities of 
the Congress are something which no engineer 
or his wife can afford to miss, especially the 
joint social functions. 


Opening Session 


[he opening session on Monday afternoon, 
sept. 4, in the Engineering Societies Building, 
presided over by President A. G. Christie, of 
the A.S.M.E., will be the occasion when 
President Donald H. Sawyer, of the A.S.C.E., 
will formally welcome members and guests to 
the Congress. Greetings will be presented in 

half of their societies by President William 

E. Binnie, of The Institution of Civil En- 
gineers, President E. Bruce Ball, of The Insti- 
tution of Mechanical Engineers, and President 
H. W. McKiel, of The Engineering Institute 
of Canada. Following this very impressive 

rent, there will be a tea and reception for 
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the British and Canadian guests. After an 
inspection of the 16-story Engineering Societies 
Building, including offices of the various en- 
gineering societies and the world-famous 
Library, a tablet in memory of Calvin W. 
Rice, former secretary of the A.S.M.E., will 
be unveiled in the lobby of the building. 
The evening will be devoted to an informal] 
dinner in the Rainbow Grill atop the 67-story 
R.C.A. Building in Radio City, followed by a 
visit to one of the N.B.C. studios to see and 
hear a broadcast. 


Boat Excursion 
On Tuesday afternoon, September 5, the en- 
gineers and their wives will board the S.S 
Peter Stuyvesant for a trip up the Hudson River 
under the George Washington Bridge, then re- 
turning along the New Jersey shore line to 
Staten Island and along its pier line to The 
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Narrows, and continuing north along the 
Brooklyn shore line up the East River to 
Whitestone Landing, where the party will be 
transferred by motor coaches to the World's 
Fair. Buffet luncheon and tea will be served 
on board the ship. Dinner at the Casino of 
Nations, World's Fair, will be the prelude to 
a trip through the fair grounds. 

Wednesday afternoon will give those who 
are interested an opportunity to inspect the 
comprehensive display at the World's Fair 
railroad exhibit. There will be a tea for mem- 
bers and their ladies in the latter part of the 
afternoon at the Faculty Club of Columbia 
University. 


Bariquet and Dance 


The formal congress banquet and dance will 
be held on Wednesday evening at The Waldorf- 
Astoria. Dr. Nicholas Murray Butler, presi- 
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dent of Columbia University, will act as toast- 
master. Speakers from the three countries 
represented at the Congress include Dr. 
Charles E. Inglis, professor of engineering, 
Cambridge University, the Hon. Charles D. 
Howe, minister of transport, Ottawa, Canada, 
and Dr. Gano Dunn, president, J. G. White 
Engineering Co., New York, N. Y. C. A. J. 
Parmentier will play organ selections during 
the dinner and the orchestra of George G. 
Ellner will furnish the music for dancing after 
the dinner. 


Columbia University Celebration 


Meeting at the McMillin Theater of Colum- 
bia University on Thursday evening, the Con- 
gress will participate with the University in 
celebrating the 75th anniversary of the found- 
ing of the School of Engineering of Columbia 
University. After greetings to guests and 
alumni by Joseph W. Barker, dean of engineer- 
ing, Prof. James K. Finch will give a short 
history of the school. The address of the 
evening will be by Willard T. Chevalier, vice- 
president, McGraw-Hill Publishing Co., Inc., 
whose topic, ‘“‘“Government, Economics, and 
the Engineer,’’ should prove of great interest 
to every one. 


Honors and Closing Session 
Engineers’ Day at the World's Fair will be 
celebrated by Congress participants on Friday, 
Sept. 8. Meeting in the Hall of Music in the 
morning, the five engineering societies will 


confer honors on distinguished engineers of 
Great Britain, Canada, and the United States. 
President Sawyer of the A.S.C.E. will preside. 
“Have Engineering and Science Gone Too 
Far?’’ will be the subject of the address by 
Charles F. Kettering, president of General 
Motors Research Corporation. In closing the 
session, remarks will be made by President 
Binnie, of the Inst.C.E., President Ball, of the 
I.Mech.E., and President McKiel, of the 
E.I.C. Then, President Christie, of the 
A.S.M.E., will make the closing address. 


All Engineers Welcome 


George L. Bourne, chairman of the M.E. 
General Committee,.and Robert W. Sawyer, 
3d, chairman of the C.E. Arrangements Com- 


mittee, extend a cordial invitation to all 
American engineers, both members and non- 
members of the participating bodies, to take 
part in the British American Engineering Con- 
gress of 1939. Mrs. George W. Farny, general 
chairlady of the Ladies’ Committees, promises 
attending ladies the best time they have ever 
had. 

Headquarters of the various groups during 
the Congress will be located as follows 
A.S.M.E., Engineering Societies Building; 
A.S.C.E., Low Memorial Library, Columbia 
University; I.Mech.E., Pennsylvania Hotel; 
A.S.M.E. Ladies’ Committee, Engineering 
Societies Building; and A.S.C.E. Ladies’ Com- 
mittee, The Women’s Faculty Club, 410 West 
117th Street, New York City. 


Woman’s Auxiliary to A.S.M.E. Now Has Five 
Local Sections 


ECAUSE of the great interest of wives of 
members of the A.S.M.E. in the work of 
the Woman's Auxiliary to the A.S.M.E. in 
New York and other cities, the national group 
has authorized the formation of local sections 
of the Auxiliary in Baltimore, Cleveland, 
Philadelphia, New York, and now, Los An- 
geles. 


Loan and Scholarship Funds 


The major functions of the local and na- 
tional groups are the entertainment of the 


ladies at National Meetings of the A.S.M.E. 
and, in between meetings, conducting teas and 
benefits for the purpose of raising money for 
the Educational Loan Fund, which is used to 
grant loans to needy mechanical-engineering 
students. Any Local Section of the Society 
may recommend a student for a loan by filling 
out a form which can be obtained from the 
Auxiliary. At the last meeting of the National 
Auxiliary, a suggestion was made and accepted 
that a scholarship be established in memory of 
Calvin W. Rice to be awarded to worthy for- 
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THE WHITESTONE SUSPENSION BRIDGE CONNECTING WHITESTONE LANDING, LONG ISLAND, WITH OLD FERRY POINT IN THE BRONX, N. Y. 
IT SPANS 2300 FT WITH TWO SIDE SPANS OF 735 FT AND cost $18,000,000 


A.S.M.E. Wood Industries Division to Hold 
National Meeting in Boston, Mass., 
Oct. 12-13 


Dr. Hugh P. Baker Speaker at Banquet; Technical Sessions in 
Mornings; Afternoon Inspection Trips 


eign students who desire to complete their en- 
gineering education in the United States. A 
benefit for the scholarship fund will be held in 
New York in October. 


Women Prepare Congress Program 


With Mrs. George W. Farny acting as gen- 
eral chairman of the mechanical- and civil- 
engineering women’s committees of the British 
American Engineering Congress, to be held in 
New York, Sept. 4-8, a complete program has 
been worked out for the entertainment of the 
ladies from here and abroad. A summary of 
the program follows: 


Monday, Sept. 4—Tea at Engineering Socie- 
ties Building, dinner at Rainbow Grill, Radio 
City, and visit to broadcasting and television 
studios. 

Tuesday, Sept. 5—Visit to American Mu- 
seum of Natural History, and boat trip around 
Manhattan and to the World’s Fair. 


Wednesday, Sept. 6—Shopping tours, visit 
to Morgan Library, luncheon at Woman's 
Republican Club or Engineering Woman's 
Club, and banquet at The Waldorf-Astoria. 

Thursday, Sept. 7—Motor trip to West 
Point, luncheon at Bear Mountain Inn, and 
tea at Stevens Institute of Technology. 

Friday, Sept. 8—All day at the World's 
Fair, joining in the honors and closing session 
of the Congress. 
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LANS are well along for the twelfth 

. national meeting of the Wood Industries 

Division of The American Society of Mechani- 

cal Engineers to be held in Boston, Mass., 

October 12 and 13, with technical sessions 

scheduled for the mornings and inspection 
trips for the afternoons. 


Thursday’s Events 


On Thursday morning, October 12, three 
papers are to be given. Louis J. Bosse, manag- 
ing director of the Hardwood Dimension 
Manufacturing Association, Louisville, Ky., 
will talk on ‘‘The Economic Status of the 
Hardwood Dimension Industry;’" j. W. 
Medley, technologist in wood products of the 
National Bureau of Standards, Washington, 
D.C., will discuss ‘The Development of Di- 
mensional Control and Tolerances for Wood 
Products;’’ and Conrad Pantke, of Roof 
Structures, Inc., New York, will have as his 
subject ‘‘Modern Timber Construction.”’ 


At the luncheon on Thursday reports wiil 
be given by the various committees of the 
Wood Industries Division concerning the 
progress of their work. Trips to local wood- 
working plants are being arranged for the 
afternoon. 


Dr. Hugh P. Baker Speaker at Banquet 


The annual banquet of the Division will be 
held on Thursday evening when the speaker 
of the evening will be Dr. Hugh P. Baker, 
president of the Massachusetts State College, 
whose address will be *‘A Program for More 
Effective Cooperation Between the Wood- 
working Industries and the Education of 
Engineers." A technical paper will also be 
presented by Henry S. Jones, production engi- 
neer of the Globe-Wernicke Co., Cincinnati, 
Ohio, dealing with ‘‘A Plan of Foremanship 
Training.” 

Two papers are to be presented on Friday 
morning: The first will be on ‘‘Superpressed 
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Plywood,"’ by Thomas D. Perry, development 
engineer, Resinous Products & Chemical Co., 
Inc., Philadelphia, Pa.; the second on *‘Stand- 
ardized Homes of Wood and Plywood"’ will 
be by John E. Birchard, director of A. S. Bemis 
Foundation, Massachusetts Institute of Tech- 
nology, Cambridge. The Executive Commit- 
tee of the Division will hold its luncheon at 
noon on Friday to discuss its plans for 1940 
while the afternoon will be devoted to sight- 
seeing trips about Boston. 


H. H. Morgan Installed as 
President of A.S.T.M. 


H. MORGAN, 

e a member of 
A.S.M.E., and man- 
ager of the rail- and 
track-fastenings de- 
partment, Robert W. 
Hunt Co., Chicago, 
Ill., was installed as 
president of the 
American Society for 
Testing Materials at 
the annual meeting 
held in Atlantic City, 
June 26 to 30. Mr. 
Morgan is well 
known to A.S.M.E. 
members because of his work for the Society on 
the Sectional Committee on standardization of 
Code for Pressure Piping, Subcommittee No. 7 
on Piping Materials and Identification, as 
chairman of the Sectional Committee on 
Wrought Iron and Wrought Steel Pipe and 
Tubing, as chairman of Subcommittee No. 1 
on Plan, Scope, and Editing, Mechanical 
Standards Committee, and Subgroup on Basic 
Formulas. 

The registration for the meeting amounted 
to 1354. There were about 225 meetings of 
committees and in the 22 sessions (including 
several round-table discussions) some 110 
papers and reports were presented. The round- 
table get-togethers covered such subjects as 
the effect of subatmospheric temperatures on 
metals, methods and technique of spectro- 
chemical analysis, freezing and thawing tests. 

Since this is the year when the A.S.T.M. 
will issue its triennially published Book of 
Standards, the intense activity of Committees 
resulted in many recommendations. All told, 
some 116 existing tentative specifications 
were recommended for adoption as standards, 
and revisions of standards which had _ been 
published previously for consideration are to 
be referred to letter ballot for adoption in 
101 standards. 

In his presentation of the 14th Edgar Mar- 
burg Lecture on ‘‘Stress, Strain, and Structural! 
Damage,’ H. F. Moore, member A.S.M.E., 
and professor of engineering materials, Univer- 
sity of Illinois, considered four types of struc- 
tural damage due to mechanical causes: (1 
Elastic deformation, (2) damage by inelastic 
action, (3) fracture, and (4) damage by con- 
tinuing deformation or creep. He felt it ad- 
visable to limit discussion to these four types 
and not to consider subjects of corrosion 
fatigue, impact, and wear. 


H. H. MORGAN 


MECHANICAL ENGINEERING 


Manual of Metal-Cutting Data to Be 
Issued by A.S.M.E. 


N THE FALL The American Society of 
Mechanical Engineers will publish a 
‘Manual on Cutting of Metals’’ that will be 
of vital interest to every machine shop in the 
United States. The manual amplifies and 
brings up to date the work of Frederick W. 
Taylor, pioneer in this field, and represents the 
culmination of a project that has been under 
way for some time. 


Taylor’s Work Provides Background 

In 1908 Frederick W. Taylor gave as his 
presidential address before The American So- 
ciety of Mechanical Engineers, the classic 
“On the Art of Cutting Metals.’" This, 
coupled with his invention, with the coopera- 
tion of Maunsel White, of high-speed steel 
revolutionized machine-shop practice through- 
out the world. Taylor's work was confined to 
the cutting of cast iron and steel. Little or no 
research had been done on the nonferrous 
metals and on alloy steel. Late in 1916, a 
group of men in the Engineers’ Club in New 
York were discussing the profound effect that 
Taylor’s work had produced in the metal- 
working field and comment was made on the 
lack of data on the machining of the brasses, 
bronzes, and other nonferrous metals. It was 
observed that the extension of the work of 
Taylor into these fields would have an effect 
on machine-shop practice secondary in im- 
portance only to the original investigation. 
The upshot of this conversation was an under- 
taking to set up ways and means of starting a 
research to supplement Taylor's “‘On the Art 
of Cutting Metals."’ 

The entry of the United States into the World 
War stopped this effort, and the group was 
scattered. In 1930 a few of them happened 
again to meet at the Engineers’ Club. The 
project was revived, and finally was sponsored 
by The American Society of Mechanical Engi 
neers. A special research committee on *‘Metal 
Cutting Data’’ was formed and plans were laid 
to discover the laws underlying the cutting of 
the alloys. The preliminary studies, however, 
revealed that great advances had been made in 
tool steels since Taylor's day and that new tool 
materials such as the cemented carbides had 
come into use. Furthermore, new materials of 
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engineering, notably the alloy steels, were 
available, whose properties were quite differ- 
ent from those in use in the first decade of the 
century. The committee decided that the wise 
course would be to bring Taylor’s work up to 
date before proceeding into new fields. 

Now, after six years of unremitting effort, 
the committee has completed this phase of its 
work. Every available research by investiga- 
tors all over the world has been studied. Ex- 
perimental work in large volume has been done 
to verify the results of other investigators and 
to fill gaps in existing data. The cooperation 
of The Engineering Foundation, Stevens Insti- 
tute of Technology, and machine-tool builders 
and users in a variety of tields w2s enlisted. 


Report Called “Tool for Shop Use” 


The report of the committee is now on the 
press and will be available in the fall of this 
year. It is unique in that it is in a form that 
will permit its immediate use in the shop as a 
basis for determining feeds, speeds, and rate 
setting. In short, it is a tool for shop use. 

The tables in the report show the feeds and 
speeds that can be used with various depths of 
cut in machining all of the steels in common 
use, including some of the alloy steels. In ad- 
dition, a table of conversion factors is given 
that covers practically all of the ferrous metals 
used in engineering. By means of these con- 
version factors, feeds and speeds can be de- 
termined for any ferrous metal that is likely to 
be encountered in the machine shop. 

In addition to these tables, the report con- 
tains a wealth of material on the laws under- 
lying the cutting of metals, the mathematics of 
these laws, and tool materials, forms of tools, 
and a vast amount of information of immense 
value to the shop. 

The report is authentic. The values in the 
tables have been tested in a number of shops 
under actual conditions. The results uni- 
formly show that the values are conservative, 
and yet that the improvement in shop per- 
formance ranges from 10 to 25 per cent better 
than the usual, everyday good shop practice. 
It is believed that the ‘Manual on Cutting 
of Metals’’ will be a worthy successor to 
“On the Art of Cutting Metals.”’ 


3 


ran ad 
es a 
a 


ri dai ae im 


BATTELLE MEMORIAL INSTITUTE 


(Devoted to research in fuels, metallurgy, ceramics, and chemistry, it will be of interest to engi- 
neers attending the Third Annual Joint Meeting of the A.S.M.E. Fuels Division and the A.I.M.F 
Coal Division in Columbus, Ohio, Oct. 5-7. For program of Meeting see page 695. ) 
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Coal Utilization to Feature Fuels 
Division Meeting 


Meets Jointly With A.I.M.E. Coal Division, 
Columbus, Ohio, Oct. 5—7 


ie L UTILIZATION is to be the central 
topic of the Third Annual Joint Meeting 
of the Fuels Division of the A.S.M.E. and the 
Coal Division of the A.I.M.E. to be held at the 
Deshler-Wallick Hotel, Columbus, Ohio, Oct. 
5-7. The program committee, composed of 
H. O. Croft, State Univ. of Iowa, H. F. Heb- 
ley, Commercial Testing and Engineering Co., 
H. E. Nold, Ohio State University, J. E. 
Tobey, Appalachian Coals, Inc., and R. A. 
Sherman, Battelle Memorial Institute, chair- 
man, recently announced the completion of the 
technical program centering about this general 
subject. 

One session is to be devoted to the utiliza- 
tion characteristics of coal as related to mining 
methods, with separate consideration of un- 
derground and strip-mining operation. Coal 
utilization in steam generation will be dis- 
cussed in a second session, including ‘‘Co- 
ordination of Fuel Engineering From Mine to 


Consumer,"’ ‘‘A Proposed Code for Testing 
Coal,"’ and ‘‘Recent Developments in Equip- 
ment for Burning Anthracite Coal." The 


firing of open-hearth steel furnaces with pul 
verized coal, the measurement of pressures 
during the carbonization of coal, and coal and 
gas will be covered in the third Symposium. 
The fourth and concluding technical session 
will hear papers on firing open-hearth steel 
furnaces with pulverized coal, the viscosity of 
coal-ash slags, and photography in boiler 
furnaces. Slides and motion pictures will il- 
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lustrate the last topic. An address on the re- 
lation of the bituminous-coal and manufac- 
tured-gas industries is planned for one of the 
luncheon sessions. 

A gridiron battle between The Ohio State 
University and the University of Missouri 
will provide relaxation on Saturday afternoon 
following the two-day technical program. 

Members of the Fuels Division of the So- 
ciety will be mailed the final program, together 
with reservation blanks for hotel accommoda- 
tions and football tickets, in the early part of 
September. Others may request these directly 
from R. A. Sherman, Battelle Memorial Insti- 
tute, Columbus, Ohio. The detailed program 
follows: 


Program 
THURSDAY, OCTOBER 5 


9:00 a.m. Registration 


Opening Session 
10:00 a.m. 


Chairman, C. A. Gibbons, chairman of A.I.M.E 
Coal Division, and vice-chairman, H. F. Heb- 
ley. 

Symposium: Relation of Mining Methods to 
Characteristics of Coal. 

Bituminous Deep Mining, by Thomas S$ 
Downing, Jr., Philadelphia Electric Com- 
pany. 
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Bituminous Strip Mining, by William C. 
McColloch, United Electric Company. 
Anthracite Deep Mining, by John Buch, The 
Pennsylvania State College. 
Luncheon Session 
12:30 p.m. 


Chairman, A. C. Fieldner, Bureau of Mines 


Second Session 
2:00 p.m. 


Chairman, L. C. Bosler, chairman of A.S.M.E 
Fuels Division, and vice-chairman, D 
Mitchell. 

“Coordination. of Fuel Engineering From the 
Mine to the Consumer,”’ by T. R. Workman, 
fuel engineer, West Virginia Coal and Coke 
Co. 

A Code for Testing Coal, by R. L. Rowan, fuel 
engineer, General Coal Co. 

Recent Developments in Equipment for Burn- 
ing Anthracite, by William Lloyd, Combus- 
tion Engineering Co. 

Dinner 

7:00 p.m. 


Address on some economic or sociological as- 
pects of coal production and utilization. 


FRIDAY, OCTOBER 6 


Third Session 
9:30 a.m. 


Chairman, J. E. Tobey, and vice-chairman, G. B. 
Gould. 

Firing Open-Hearth Steel Furnaces With Pul- 
verized Coal, by J. P. Kittredge, National 
Malleable and Steel Castings Co. 

The Measurement of Pressures During the 
Carbonization of Coal, by C. C. Russell, 
Engineering and Construction Division, 
Koppers Co. 

Address on ‘‘Coal and Gas,'’ by A. M. Beebee, 
general superintendent, gas department, 
Rochester Gas and Electric Co. 


Luncheon Session 

12:30 p.m. 

Chairman, E. G. Bailey. Address on Coal 
Research in England. 

Closing Session 

2:00 p.m. 

Chairman, M. D. Engle, and vice-chairman, H. 
E. Nold. 

The Viscosity of Coal-Ash Slags, by P. Nich- 
olls and W. T. Reid, Bureau of Mines. 

Notes on the Photographic Study of Furnace 
Combustion, by A. A. Markson and W. H. 
Dargan, research department, Consolidated 
Edison Co., to be illustrated with still and 
motion pictures and followed by discussion 
in the form of motion pictures by representa- 
tives of Combustion Engineering Co., Uni- 
versity of Illinois, and others. 


SATURDAY, OCTOBER 7 
9:00 a.m. 


Inspection trips to Jeffrey Manufacturing Co., 
Battelle Memorial Institute, and new boiler 
room of the Municipal Light Plant. 


2:00 p.m. 


Football game, The Ohio State University 
versus University of Missouri 
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Cornell University to Celebrate Centennial 
of Birth of Dr. Thurston, First 
A.S.M.E. President 


One-Day Celebration to Be Held at Ithaca, N. Y., 
Oct. 25; A.S.M.E. Past-Presidents Durand 
and Davis to Speak 


HE CENTENNIAL of the birth of Robert 

Henry Thurston, the great pioneer in en- 
gineering education and first president of the 
A.S.M.E., will be celebrated on Oct. 25 at 
Ithaca, N. Y., by Cornell University in co- 
operation with the A.S.M.E. Delegates from 
American and Canadian engineering schools, 
technical and academic societies in this coun- 
try and abroad of which Dr. Thurston was a 
member, and other organizations, together 
with the alumni of Stevens Institute and Cor- 
nell University from the classes of Thurston's 
time will be special guests. Members of the 
A.S.M.E. will be welcome. 

The celebration will be a one-day affair, in- 
cluding an academic procession and convoca- 
tion in the morning, an exhibit of Thurston's 
publications and of laboratory apparatus he 
designed, and other events, details of which 
will be announced later. James W. Parker of 
Detroit is the official representative of the 
A.S.M.E. on the committee on arrangements. 
The tentative program, announced by Cornell 
University, follows: 

9:30 a.m. Academic procession. 

10 a.m. Memorial Ceremony in Bailey Hall, 
Dr. Edmund Ezra Day, president, Cornell 
University, presiding 


Speakers 


Dr. James Pickwell Adams, vice-president, 
Brown University 

Admiral Wilson Brown, superintendent, U. S. 
Naval Academy 

Dr. Harvey N. Davis, president, Stevens Insti- 
tute of Technology, and past-president of the 
A.S.M.E. 

Dr. William Frederick Durand, emeritus pro- 
fessor of mechanical engineering, Leland 
Stanford University, and past-president, 
A.S.M.E., and author of “‘Robert Henry 
Thurston: a Biography.” 

Dean S. C. Hollister, College of Engineering, 
Cornell University 
The ceremony is designed to recall and em- 

phasize the distinguished contributions of Dr. 

Thurston to engineering education, where the 

broad principles he laid down are still the 

guiding force today. While teaching at 

Annapolis, where the U. S. Navy transferred 

him after his period of active service in the 

Civil War, Thurston began to develop a plan 

for training engineers that would supplant the 

then current vocational courses in mechanic 
arts. He put his plan into operation at Stevens 

Institute between 1871 and 1885, founding the 

first mechanical laboratory for purposes of in- 

struction, assembling and at times inventing 
the necessary apparatus, and writing a pioneer 
manual, ‘‘The Materials of Engineering,"’ for 


his students. In 1885, President Andrew D. 


ROBERT HENRY THURSTON 


White called Dr. Thurston to Cornell, where 
for 18 years he directed instruction in mechani- 
cal engineering, setting up a more compre- 
hensive laboratory, writing additional text- 
books, surrounding himself with able teach- 
ers, and establishing educational standards 
and programs that set the pattern for modern 
engineering education. His biographer, Dr. 
W. F. Durand, has stated that his work at 
Cornell gave ‘“‘to the College prestige and 
standing in the very front rank of the engineer- 
ing schools of the country and of the world." 

Throughout his career as a teacher and ad- 
ministrator, Dr. Thurston continued the prac- 
tice of engineering and wrote voluminously for 
technical publications. He was one of the 
founders and the first president of The American 
Society of Mechanical Engineers, serving two 
terms; three times a vice-president of the 
American Association for The Advancement of 
Science; and a member of the American So- 
ciety of Civil Engineers, and of numerous 
other technical and academic organizations 
here and abroad. He also served on several 
important state and federal commissions. 

Dr. Thurston was considered an authority 
on materials of construction, steam engines 
and boilers, and the history of engineering, as 
well as on the philosophy of education. His 
most widely known work, “‘A History of the 
Growth of the Steam Engine,’’ published 
originally in 1878, is scheduled for republica- 
tion this year as part of the celebration of the 
Centennial of his birth. Born in Providence, 
Rhode Island, on Oct. 25, 1839, he died in 
Ithaca, N. Y., on Oct. 25, 1903. 


MECHANICAL ENGINEERING 


Bibliography on Machining 
of Wood Available 
From A.S.M.E. 


HE Wood Industries Division of the 

A.S.M.E. has just prepared a 74-page 
booklet, ‘A Bibliography on the Machining 
of Wood,"’ as a preliminary step in a proposed 
program of research in the machining of wood 
sponsored by the Division. Although wood 
machining has been practiced for thousands of 
years, the subject has received relatively little 
scientific and engineering attention. The ob- 
ject of the bibliography is to list references 
that will assist in the engineering investiga- 
tion of problems of machining, particularly 
research in the analysis of forces exerted and 
the energy required in chip formation, im- 
provement of the surfaces of finished products, 
reduction of machining waste, and improve- 
ment in the life and safety of saws, knives, and 
abrasives. 

Copies of the bibliography may be obtained 
from A.S.M.E. headquarters, 29 West 39th 
St., New York, N. Y., by members for $1 
each, and by nonmembers for $1.25. 


Machine Shop Practice 
Division to Meet 
in Cleveland 


HE Machine Shop Practice Division will 

hold a session Thursday evening in the 
Cleveland Hotel, Cleveland, Ohio, at 8 p.m., 
October 5, as one of the cooperating bodies of 
the Machine Tool Congress to be held in that 
city in conjunction with the Machine Tool Ex- 
position, October 4t013. Prof. A. G. Christie, 
President of the A.S.M.E., will preside at the 
meeting and present an introductory address. 
Two papers dealing with machine-tool frames 
and beds wi!l be read. Frank J. Dost, of the 
Sterling Foundry Co., Wellington, Ohio, will 
speak on ‘‘Making Better Machine-Tool Cast- 
ings;"’ and Fred Volz, of the Lakeside Bridge 
& Steel Co., Milwaukee, Wis., will speak on 
“Welded Frames for Machine Tools.’’ It is 
expected that a number of engineers, well 
versed in the metallurgy of cast iron as 
well as in the use of welded construction, 
will participate in the discussion of these 


papers . 


Iron & Steel Engineers Meet 
in Pittsburgh, Pa., 
Sept. 26-29 


HE Association of Iron and Steel Engineers 

has extended a cordial invitation to mem- 
bers of the A.S.M.E. and participants in the 
British American Engineering Congress to at- 
tend the Association's annual convention and 
exposition in Pittsburgh, Pa., Sept. 26-29. 
The technical program includes 25 papers on 
subjects pertaining to the iron and steel in- 
dustry. Further information may be obtained 
from the managing director, Brent Wiley, 
Empire Building, Pittsburgh, Pa. 


A.S.M.E. News 








WS 





SEPTEMBER, 1939 





Junior Group Activities 





Robert Zimmerman, Junior 
A.S.M.E., Wins $2750 
Scholarship 


NE of the ten 
young execu- 

tives nominated by 
industries in all parts 
of the country for ad- 
ministrative training 
at M.L.T. for one year 
under a grant by the 
Alfred P. Sloan 
Foundation was Rob- 
ert M. Zimmerman, 
Junior A.S.M.E. The 
value of his scholar- 
ship is $2750. A 
graduate of engineer- 
ing at Purdue Uni- 
versity in 1932, Bob 
began as a ‘‘grease monkey" with Transcon- 
tinental and Western Air, Inc., in its shops 
at Kansas City, Mo., and in 1934 was made 
project engineer. He has represented T.W.A. 
in construction of airports at Columbus; Chi- 
cago; Winslow, Arizona; Pittsburgh; Harris- 
burg; Philadelphia; Newark; and, only re- 
cently, the new $35,000,000 North Beach Air- 
port in New York City. The group of scholar- 
ship winners started study in business admini- 
stration and economics at M.I.T. on June 15. 





R. M. ZIMMERMAN 


Juniors Invited to Assist 
Professional Divisions 


UNIORS of the A.S.M.E., who are inter- 

ested in a specialized phase of mechani- 
cal engineering, now have an opportunity to 
broaden their knowledge of the subject, as a 
result of a suggestion made by the Standing 
Committee on Professional Divisions to Divi- 
sions advising them to place one or more 
Juniors on their executive Committees. Con- 
sequently, some requests have already been 
received from some Divisions for the names of 
Juniors who would be interested in being ap- 
pointed to their executive committees. 

The number of Juniors required by each Divi- 
sion is as follows: Materials Handling, 
several in New York and one in Boston; Aero- 
nautics, one in New York; Oil and Gas Power, 
several from New York and other parts of the 
country; Railroad, one in New York; and 
Textile, one in Newark, N. J. Applications, 
showing qualifications, from Juniors in all 
parts of the country for these appointments, 
as well as for probable ones in the following 
Divisions: Applied Mechanics, Fuels, Graphic 
Arts, Hydraulic, Iron and Steel, Machine 
Shop Practice, Management, Petroleum, 
Power, Process Industries, Wood Industries, 
and Heat Transfer, should be sent, on or be- 
fore Sept. 15, 1939, to Leslie Zsuffa, A.S.M.E. 
headquarters, who will forward them to the 
chairmen of the proper Divisions. 
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Kansas City Juniors Have 
Interesting July Meeting 


HE regular monthly meeting of Junior 

members of A.S.M.E. was held on July 
11, 1939, in the KCP & L Co. Building at 
8:00 p.m. with twenty members present. 

Mr. Albert Will, of the Junior group, spoke 
on ‘‘Public Relations.’’ He dealt with the 
importance to any company of a friendly pub- 
lic. Mr. Jess Carmichael, also of the Junior 
group, spoke on ‘‘Gasoline Lead Analysis by 
the New HC] Method."’ The old method of 
lead analysis by precipitation with bromine in 
carbon-tetrachloride solution required cooling 
with ice which usually resulted in condensa- 
tion of moisture inside the beaker. Partial 
solution of lead bromide resulted with conse- 
quent error in the determination. The new 
method involves boiling with hydrochloric 
acid to form lead chloride, subsequent re- 
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moval of excess acid, and titration with am- 
monium molybdate in the presence of an indi- 
cator. 

Mr. C. E. Brown, of Burns & McDonnell 
Engineering Co., was the guest speaker of the 
evening. His subject was ‘‘Precision.’" The 
interpretation Mr. Brown placed on this 
subject was that in any particular situation no 
measurement need be more accurate than 
would correspond to the one where the greatest 
inaccuracy necessarily existed. The art of 
engineering in design as well as in practice 
cannot obtain results actually any more pre- 
cise than the data upon which they are based. 
Cognizance of this fact can save the engineer a 
great deal of needless time and effort. 


Metro Juniors Are Members 
of Panel at Rutgers 


Conference 


HE Junior Group of the Metropolitan 
Section, A.S.M.E., will be represented by 
H. G. Oliver, Jr.,O. B. Schier, Il, George L. 
Williamson, and Leslie F. Zsuffa, who will 
take part in the afternoon panel discussion 





““TEMPLE OF ZEUS” 


(Photograph by A. C. Giovan, student member A.S.M.E., awarded first prize at the 1939 
A.S.M.E. Midwest Student Group Meeting in Chicago, Ill., April 17-18, 1939.) 


Cash Prizes to Be Awarded at A.S.M.E. Photo Exhibit 
Entry Forms Available From Philadelphia Committee 


EMBERS of the Society and their friends 

are invited to submit technical and non- 
technical photographs for showing at the 
Fourth Annual A.S.M.E. Photographic Ex- 
hibit to be held during the 1939 Annual Meet- 
ing of the Society in Philadelphia, Dec. 4-8, 
1939. Prints mounted on 16 X 20-in. light- 
colored cards should be sent, on or before 
Nov. 30, 1939, to the A.S.M.E. Photo Ex- 
hibit Committee, The Engineers Club, 1317 


Spruce Street, Philadelphia, Pa., together with 
an entry fee of $1 to cover return postage, in- 
surance, and wrapping. This year, Mecuant- 
caL Enoinegrine will award cash prizes of 
$5, $3, and $2, and honorable-mention cita- 
tions for all photographs selected for repro- 
duction on the cover and in the editorial 
pages of the Society’s journal. Official entry 
forms may be secured from the Committee in 
Philadelphia. 
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of the 14th Annual Industrial Conference, to 
be held at Rutgers University, Sept. 7, 1939. 
Based on figures of previous conferences, the 
audience will consist of about 400 young col- 
lege graduates and 150 major executives of 
manufacturing companies located in northern 
New Jersey and Metropolitan New York. 
A.S.M.E. members are cordially invited to 
attend. 

Starting at 2:15 p.m., Mr. Schier will open 
the panel discussion by presenting a 15- 
minute summary of recent reports of the 
E.C.P.D. and other organizations on the prob- 
lems of young college graduates. Then, 
taking as their subject, ‘The Young College 
Graduate in Industry Considers His Problems 
and Objectives,"’ members of the panel will 
discuss such topics as first years of adjustment 
into industry, company policies, analyzing the 
‘boss,’ analyzing oneself in the light of his 
objectives, and problems of opportunities, 
promotions, salaries, change of position, 
marriage, friendships, and community rela- 
tions. 

Further information about this Conference, 
in which the Junior Group is taking an active 


part, may be obtained from A.S.M.E. head- 
quarters or from Prof. J. H. Vertrees, Univer- 
sity Extension Division, Rutgers University, 
New Brunswick, N. J. 


Los Angeles Juniors Award 
$25 in Prizes for Students 


N MONDAY evening, May 8, a joint 

meeting of the Student Branches of the 
University of Southern California and the 
California Institute of Technology was held 
under the auspices of the Los Angeles Junior 
Group, which donated $25 in prizes for the 
best papers presented at this meeting by student 
members. 

John W. Black, C.I.T., won first prize of 
$15 with his paper on “‘Pitot-Tube Traverses."’ 
Robert Bridges, U.S.C., received $10 as second 
prize for his paper describing a method of 
increasing power in internal-combustion en- 
gines. For his paper, “‘Aerodynamics of 
Sails,’’ Mitchell Homann received honorable 
mention. 





With the Student Reanitees | 


A.S.M.E. Student Branches in 117 Schools 
Close 1938-1939 With 6061 Members 


of the A.S.M.E. 


ngage BRANCHES 
in 117 engineering schools throughout 
the United States and Canada broke all 
records during the school year of 1938-1939 
with a total membership of 6061 students. 


The figure for 1937-1938 was 5229. Purdue 
University maintained its lead of last year by 
increasing its membership from 181 to 308. In 
the race for second place, the University of 
Michigan, which held it last year, lost it to 
the University of California and dropped to 
fifth as a result of the active membership cam- 
paigns put on by the University of Illinois and 
Armour Institute of Technology. 


Especially noteworthy were the records of 
Texas A.&M. College, which increased its 
number of members from 78 to 137; Cooper 
Union, 45 to 109; University of Minnesota, 59 
to 107; R.P.I., 55 to 106; University of 
Oklahoma, 48 to 101; Virginia Polytechnic 
Institute, 37 to 85; and University of Cincin- 
nati, 25 to 75, the last being an increase of 200 
per cent. From the efforts already under way 
for the school year 1939-1940 at many of the 
A.S.M.E. Student Branches, it is apparent that 
certain schools will more than double their 
membership for the 60th Anniversary of the 
founding of the Society. Following is a list of 
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schools which had 100 or more student mem- 
bers during 1938-1939: 


Student Branch 1938-1939 1937-1938 
Purdue University... 308 181 
University of Cali- 

eee 155 165 
University of Illi- 

eee eee 
Armour Institute.... 

University of Michi- 
140 
Texas A.&M....... 137 
Pratt Institute...... 134 
Brooklyn Poly.... 119 
9 Case School 113 95 
2 nr ee 11] 112 
11 Cooper Union 109 45 
12 University of Minne- 
IE lag tree tia bis, 3s 107 59 
13 Rensselaer Poly..... 106 55 
14 Stevens Institute... . 104 87 
15 University of Okla- 
ee 101 48 
16 Georgia Tech....... 100 71 


A.S.M.E. Student Members 
Win Flying Scholarships 
to Boeing 


: O out of four winners of 1939 United 
Air Lines scholarships to Boeing School, 
Oakland, Calif., were student members of the 
A.S.M.E. They are Richard H. Burroughs, 


Jr., Princeton University, and Emil Kissel, 


College of the City of New York. The course 
will start on Sept. 25. Each will have his 
choice of a complete course in air-line opera- 
tions and engineering, air-transport engineer- 
ing, air-line mechanic and operations, air-line 
meteorology, or air-line technician, plus a solo 
pilot course consisting of 20 flying hours 
Each scholarship is valued at $1260. Upon 
completion of the first quarter's work, one of 
the four will be selected to receive the air-line- 
pilot flying instruction of 285 hours, valued at 
$4600. 

‘The Stabilator for Longitudinal Stability 
and Control of Aircraft’’ was the title of the 
thesis written by student member Burroughs. 
He wrote concerning the idea of combining the 
functions of the stabilizer and elevator into one 
unit, thus his coined name of ‘‘stabilator,”’ 
and discussed the advantages and disadvan 
tages of such an installation from aerody- 
namic, structural, and economic viewpoints. 

Student member Emil Kissel in his ‘‘Future 
of the Tailless Airplane’’ gave a brief history 
of this type of airplane, described the three 
different types which have been proposed in 
regard to their stability, controlability, 
strength, efficiency, and performance charac- 
teristics, and reviewed certain experiments 
which have been made in this field. His con- 
clusions were that the tailless airplane is 
superior to the conventional type in many re- 
spects and would provide the ideal airplane 
for sport and transport use. He believes that 
designers are now resorting only to aerody- 
namic improvements for increased performance 
and suggests that a radical change is most 
desirable 
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Three Quarters of June, 
1939, Graduates Have 
Been Placed 


‘to QUARTERS of the June, 1939, 
graduates from 193 American colleges, 
universities, technical, and normal schools have 
been placed in permanent positions up to the 
present, according to a survey made recently 
by King Merritt, of Minneapolis. Graduates 
this year had the brightest job prospects in 
two vears. However, prospective employ ces 
are checking in detail every qualification and 
claim made by applicants, and are demanding 
as job essentials: Character, scholarship, per- 
sonality, and adaptability. There is less em- 
phasis on athletic prowess and campus popu- 
larity 

Teaching leads in demands for graduates’ 
services, though only nine replies came from 
independent teachers’ colleges. High-school 
teachers, especially those who can lead in ex- 
tracurricular as well as classroom activities, 
are most sought. Engineering, unlike a year 
ago, outdistanced business administration. 
Some engineering placement bureaus report 
that engineering graduates are finding many 
new opportunities in sales engineering, indus- 
trial relations, personne! management, and 
other fields not open to such graduates a decade 
ago. In order of jobs being offered, mechanical 
engineering led, followed by chemical, elec- 
trical, and civil engineering. Mining and 
aeronautical engineering lagged far behind. 

Campus recruiting is again on the increase; 
60 to 70 industrial companies sent their 
representatives to the colleges during the spring 
of 1939. In volume of recruiting among the 
1939 graduates the leading companies were 
General Electric, Firestone Tire, Procter & 
Gamble, Goodvear Tire, Du Pont, General 
Morors, Sears Roebuck, U. S. Steel, Westing- 
house, International Business Machines, Stand- 
ard Oil of New Jersey, Eastman Kodak, Mont- 
gomery Ward, Armstrong Cork, and various 


Student Branch 
Secretaries 
Please Note! 


REPORTS of meetings and inspection 
trips must be received at Society Head- 
quarters on or before the sixth of the 
month in order to appear in next 
month's issue of MecHanicat ENGr- 
NEERING. Example: All copy received 
up to Sept. 6 will be in the October 
issue, etc. 

PHOTOGRAPHS of student member 
groups are always welcome for use in 
MECHANICAL ENGINEERING. Prints 
should be preferably glossy and of good 
contrast. However, send in everything 
vou have and the editorial department 
will use those it can reproduce 

PUBLICITY is always good for the 
branch. Clippings from school and 
local newspapers should be sent in with 
vour reports. 


A.S.M.E. News 


NORTH DAKOTA STATE 


subsidiaries of A.T.&T. Others of the 181 
corporations frequently reported as campus re- 
cruiters include: Bethlehem Steel, Ingersoll 
Rand, Swift, Socony-Vacuum, Aetna Life In- 
surance, International Harvester, R. H. Macy 
& Co., Travelers Life Insurance, and Monsanto 
Chemical Company. 

One way A.S.M.E. student members, who 
will be graduated in 1940, can attract the atten- 
tion of the corporation representatives next 
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A.S.M.E. STUDENT BRANCH 


spring is by preparing and presenting technical 
papers at the student-branch meetings and at 
the annual regional meetings of the A.S.M.E. 
Student Branches. Even if the speaker does 
not win a prize, his effort will count much 
with many personnel interviewers. Another 
factor in the favor of mechanical-engineering 
applicants will be their student membership in 
the A.S.M.E., a national society which will 
be 60 vears old in April, 1940 





American Engineering Council 


Presents 


The News From Washington and Elsewhere 


Registration of Engineers ta 


Washington, D. C., Postponed 


, greene legislation providing for the 


registration of engineers in the District 
of Columbia did not become law before the 
first session of the 76th Congress adjourned, it 
passed the Senate on July 18 and was post- 
poned by the Committee on the District of 
Columbia of the U. S. House of Representa- 
tives until Congress reconvencs in January, at 
which time the bill will be taken up again. 
This is more progress toward enactment than 
has hitherto been made by any of the similar 
measures introduced in preceding Congresses. 

The proposed legislation, introduced by 
Senator King in the Senate (S. 1128) and Repre- 
sentative Randolph in the House of Represen- 
tatives CH. R. 4792), has had the united sup- 
port of the engineering organizations of the 
District of Columbia acting through the D. C. 
Council of Engineering and Architectural 
Societies. 

Through extended conferences and hearings, 
the subcommittee of the Senate District Com- 
mittee in charge of the legislation made every 
effort to present to the Senate a bill which 
would be representative of the point of view of 
engineers and engineering organizations within 
the District and was successful to the extent 
that the Senate passed the legislation as re- 
ported with almost no debate and with no 


amendments other than those recommended 
by the committee. 

Encouraged by the approval of the Senate, 
those supporting the measure were hopeful 
that the House District Committee would re- 
port the Randolph bill favorably at its meeting 
of July 21. However, between the date of pas- 
sage of the King bill in the Senate and the 
July 21 meeting of the House District Com- 
mittee, representatives of several national 
organizations emphatically protested enact- 
ment of the legislation until its provisions had 
been broadened. Since the House District 
Committee had given no consideration to the 
matter other than to refer it to the District 
Commissioners and to its own subcommittee 
on the judiciary for a study and report, a few 
of its members felt that the committee did not 
have sufficient information on which to base 
action and expressed the belief that probably 
further hearings should be held. As a result 
the House District Committee voted to hold the 
Randolph bill in committee until Congress re- 
convenes in January. 


Congress Acts to Improve 
Patent Procedure 
()' THE several bills introduced into Con- 


gress to improve patent procedure, as a 
result of testimony before the Temporary 
National Economic Committee, five have been 
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passed by both the House of Representatives 
and the Senate. It is anticipated that they 
will be signed by the President promptly since 
the legislation proposed now has the approval 
of the Department directly affected, the De- 
partment of Commerce. 

The bills, which were described in full in 
the August, 1939, issue of Mecnanicat Enat- 
NEERING, Pp. 638, are H.R. 6872, 6873, 6874, 
6875, and 6878. 


A.E.C. Forums Published 


P, Sger-wieypen a of a third pamphlet cov- 
ering proceedings of the forums con- 
ducted recently by the American Engineering 
Council is a reminder that many engineers may 
not have had an opportunity to read any or all 
of these informative discussions. 

This most recent pamphlet includes the ad- 
dresses and digest of discussion of the third 
forum, held in Washington, Jan. 12-13, 1939, 
on the subject ‘Public Affairs and the Engi- 
neer’s Relation to Them."’ It comprises ad- 
dresses on the plan and purpose of the forums, 
national planning, the economic status of the 
engineering and kindred professions, engincer- 
ing aspects of government reorganization, engi- 
neering and economic factors in the size of 
business, and Dr. Vannevar Bush's address on 
‘The Qualities of a Profession." 

The first and second forums, also available 
in printed form, discussed ‘‘Employment and 
the Engineer's Relation to It,"’ and ‘‘Invention 
and the Engineer's Relation to Irt."’ 


New Planes, Guns, Test Basin 


Aid Defense 


W! CH the passage of a $293,985,547 sup- 
plemental Army appropriation bill, 
Congress has virtually completed the legislative 
action necessary to put into effect the expanded 
national-defense program called for by Presi- 
dent Roosevelt. The bill provides the needed 
funds to increase the number of first-line Army 
industrial mobilization, construct a number of 
additional air bases, and augment the defenses 


of the Panama Canal. Money is also made 
available for personnel training required to 
expand the size of the Army establishment. 
Most of this will be expended by the Air 
Corps, to be trebled in strength in two years. 

The War Department has also disclosed the 
development by the Ordnance Department of 
two new types of field guns, one firing a 100-lb 
shell a distance of 15 miles; the second a 
powerful anti-tank gun of 37-mm caliber firing 
a Shell that will pierce 1'/2-in. armor plate at a 
distance of 1/2 mile. Both are included in 
the expanded program of manufacture. 

The Navy Department on June 30 accepted 
from the contractors the $3,500,000 David W. 
Taylor Experimental Model Basin on the 
bank of the Potomac River at Carderock, Md. 
The basin will be put in use as soon as preci- 
sion testing equipment can be installed to test 
scale models of ships designed both for the 
Navy and the merchant marine. It consists 
of two tanks 1200 ft long, one 55 ft wide and 
20 ft deep; the other 22 ft wide and 10 ft deep 


Trade Cotton for Rubber 


Supplementing the acquisition by this coun 
try of strategic minerals by outright purchase 
approved by Congress last month, the United 
States and Great Britain have agreed on an 
exchange of 600,000 bales of cotton for approxi- 
mately 175,000,000 pounds of rubber, the exact 
amount depending upon price averages for the 
last six months. Both countries will hold the 
acquired materials off the commercial market 
tor a period of seven years for use only in case 
of a Major war emergency. 

The treaty negotiated with British authori- 
ties by U. S. Ambassador Joseph P. Kennedy, 
was promptly ratified. Legislation to author- 
ize the Commodity Credit Corporation to 
obtain title to the cotton, which is technically 
held by the government as security for loans 
to the producers, and to handle other details 
of the exchange was immediately introduced. 

Negotiations are also under way with other 
countries which will result, it is hoped, in the 
exchange of surplus American cotton and wheat 
for tin and other critical war materials. 
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President Christie Honored 


T THE 1939 Commencement of the Stevens 
Institute of Technology, A. G. Christie, 
President, The American Society of Mechanica! 
Engineers, received the honorary degree of 
Doctor of Engineering. Other A.S.M.1 
members similarly honored were William 
LeRoy Emmet of the General Electric Com 
pany, and William S. Knudsen, president, Gen 
eral Motors Corporation. Mr. Knudsen made 
the commencement address to the graduates. 


A.S.T.M. Issues Specifications 
for H-T and H-P Piping 


be MAKE specifications covering steel ma 
terials for high-temperature and high- 
pressure service available in convenient com- 
pact form, the A.S.T.M. has issued a special 
compilation giving 18 specifications covering 
carbon-steel and alloy-steel pipe and tub- 
ing, castings, forgings, and bolting. Several 
of the specifications have been approved as 
American Standards by the A.S.A. and a num- 
ber have been adopted from the Boiler Code of 
the A.S.M.E. Copies of this 135-page publi 
cation, heavy paperboard cover, spiral ring 
binding, can be obtained by members from the 
A.S.M.E. Publication-Sales Dept., 29 West 
39th St., New York, N. Y., at $1.25 per copy 


Bureau of Standards Revises 


Grinding-Wheel Practice 


HE current revision of Simplified Prac- 

tice Recommendation R45-32, Grinding 
Wheels, has been accorded the required degree 
of acceptance by the industry, and is to become 
effective June 1, 1939, according to an an- 
nouncement by the Division of Simplified 
Practice, National Bureau of Standards, Wash- 
ington, D. C. The revised recommendation 
will be identified by R45-39, and may be ob- 
tained without charge from the Division. 


1.5.M.E. News continued on page 702. 


AT THE DINNER OF THE A.S.M.E. APPLIED MECHANICS DIVISION DURING ITS MEETING IN NEW YORK IN JUNE 


An account of the meeting appeared in the July issue of MecHanicaL ENGINEERING, page 561.) 
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OISTURE is an elusive agent—all-pervading in 

nature and difficult to detect, difficult to elim- 
inate or control. And when there’s moisture in 
supposedly dry annealing gases, high-carbon steel 
decarburizes and becomes unsatisfactory for many 
uses. Razor blades made from it have poor edges; 
automobile and airplane gears do not hold up in 
service. 


To help eliminate this handicap, G-E engineers were 
asked to devise an instrument which would improve 
annealing and heat-treating operations by determin- 
ing the moisture content of gases. As ‘Headquarters 
for Electrical Measurement,’’ the G-E laboratories 
had already solved other tough problems for in- 
dustry—had made instruments to measure lightning 
surges and the trickle of electrons in a vacuum, in- 
struments to measure color exactly and instruments 
to unscramble sound waves; and now they set to 
work on measuring moisture. 


The result was a portable potentiometer which 


measures the dew point, or temperature at which 
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To Measure—MOISTURE CONTENT 


ELECTRICALLY 





moisture will condense from a sample of gas. (It’s 
described in Publication GEA-2630, which is yours 
for the asking.) The moisture condenses on a thin, 
metallic mirror connected to a thermocouple and 
then to an indicating instrument. An operator 
regulates the flow of the cooling medium against the 
back of the mirror until the exact condensation 
point, or dew point, is reached and temperature 
readings can be made. Thus, another measurement 
problem was solved 


G-E engineers have brought to electrical measure- 
ment the experience of fifty years in almost every 
field of electrical endeavor. That’s why there are 
accurate G-E instruments to measure almost any 
quantity—current, voltage, resistance, watts, fre- 
quency, power-factor——in dozens of standard styles, 
indicating and recording, and in ratings to fill every 
need. If you have a problem that involves measure- 
ment, remember General Electric, Schenectady, 
N. Y., as 


, 
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Men and Positions Available 


Engineering Societies Employment Service 





MEN AVAILABLE! 


MecuaNIcaL ENGrnzgER, 22, Purdue, 1939, de- 
sires to learn power-plant operation. Good 
health. Location immaterial. Available now. 
Me-347. 

MECHANICAL AND StRUCTURAL ENGINEER; 14 
years’ mechanical and structural design, esti- 
mating, sales and installation of materials- 
handling equipment and structures. Can 
manage engineering department efficiently. 
New York State professional license. Me-348. 

Insrructor, 26, with M.M.E. Several 
years, industrial experience in estimating, vi- 
bration, experimental. Some teaching as 
graduate assistant and as teacher for draftsmen 
and student engineers in industry. Me-349. 

Supervisor or Rear Estate, management. 
Broad information of prices and services. 
Personnel and labor experience. Annapolis 
graduate, 1931. Has labor, utility, bank, in- 
stitution, and owner contacts; 5 years’ com- 
mercial experience. Me-350. 

! All men listed hold some form of A.S.M.E. 
membership. 


A.S.M.E. Calendar 
of Coming Meetings 


September 4-8, 1939 


Fall Meeting 
New York, N. Y. 


October 5-7, 1939 
Joint Meeting of A.S.M.E. Fuels 
and A.I.M.E. Coal Divisions, 
Columbus, Ohio 


October 5, 1939 
Machine Shop Practice Division 
to hold ‘‘A.S.M.E. Day” at Ma- 
chine Tool Congress, Cleveland, 
Ohio 


October 12-13, 1939 
Wood Industries Division 
Boston, Mass. 


November 2-4, 1939 


Joint Meeting with American 
Institute of Physics in a Sym- 
posium on Temperature Measure- 
ment, New York, N. Y. 


December 4-8, 1939 
Annual Meeting 
Philadelphia, Pa. 

May 1-3, 1940 
Spring Meeting 
Worcester, Mass. 

June 17-21, 1940 
Semi-Annual Meeting 
Milwaukee, Wis 


(For coming meetings of other or- 
ganizations see page 22 of the 
advertising section of this issue) 





MeEcHANICAL EnGingkER, 1938 graduate. In- 
terested in sales and production engineering. 
Some practical machine design and building- 
estimation experience. Desires position within 
commuting distance of New York, N. Y. 
Me-351. 

MecHanica ENGiNzgR, 22, single. Recent 
graduate Stevens Institute of Technology. In- 
terested in laboratory or production and main- 
tenance work. Willing to start at bottom. 
Location preferred Eastern U.S. Me-352. 

MecuHanicaL ENGINEER, 26, single. Four 
years’ experience machine and structural-steel 
design, power-plant operation, reports, esti- 
mates, sales engineering. Desires plant opera- 
tion, construction, testing, or sales. Me-353- 
51-Chicago. 

MecuanicaL Enainzer, 26, single, Univer- 
sity of Illinois graduate, 1935. Three years’ 
experience in shops and engineering depart- 
ment of large valve and fitting manufacturer; 
1 year Lieutenant, Corps Engineers, U. S. A. 
Me-354-47-Chicago. 

MeEcHanicaL ENGINzgR, 30, married. Four 
years’ designing precision instruments, tools, 
jigs, fixtures, and special machines for manu- 
facturing same. Inspecting and testing. Gen- 
eral factory trouble shooter, photographer, and 
contact man. Me-355. 

Arr-CoNDITIONING ENGINEER, 36, graduate, 
licensed New York, employed. Fifteen years’ 
broad engineering experience design and con- 
struction of thermal, hydraulic, mechanical, 
electrical equipment; heating, ventilating, re- 
frigeration, power distribution, air condition- 
ing. Me-356. 

MANAGEMENT ENGiNzER, 20 years’ experi- 
ence design, production, plant layouts, job 
analysis, routing and planning methods, im- 
provements of manufacturing processes, cost 
reductions on direct and indirect items. 
tion, immaterial. Me-357. 

MecuanicaL ENGINEER, 26, Purdue B.S., 
M.E., married. Two years’ experience with 
railway-supply company, drafting, inspection, 
testing materials, calculating, estimating. 
Now employed. Interested in sales. 
opportunity with progressive company. 
358. 

CONSULTANT-PROFESSIONAL ENGINEER avail- 
able to take over full responsibility for selec- 
tion, design, or erection of mechanical equip- 
ment in commercial or institutional buildings 
or industrial plants, for architects, contractors, 
corporations, etc. Location East or South. 
Me-359. 

Coat-MINeE AND ELECTRICAL 
ENGINgER, 25 years’ experience in design, 
construction, and operation of coal-mining 
plants. Specialty is coal cleaning and prepara- 
tion. Me-360. 

Recent MgcHanicAL ENGINEERING GRADU- 
,TE desires employment with reliable company. 
Would prefer hard work as laborer for privilege 
of becoming established in mechanical- 
engineering field. Location and salary no 
point. Me-361. 
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MECHANICAL 
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ENGINgegER, 27, employed. 


MECHANICAL ENGINEERING 


Three years’ production experience (manage- 
ment, maintenance) with small concern. 
Mechanical creative ability. Seeking change 
to mechanical development phases of produc- 
tion. Me-362. 

GrapuaTE Mecuanicat ENGINEER, 27, 
Three years’ power-plant experience. 
ment maintenance. Boiler feedwater and 
steam-temperature control (air operated). 
Coefficient of heat-transfer tests and calcula- 
tions on condensers. Location preferred East. 
Me-363. 


Instru- 


POSITIONS AVAILABLE 


DesiGNer with wide experience in design of 
office equipment. Must have originality and 
ability to carry through complete design 
Only man capable of assuming full responsi- 
bility for development engineering jobs will be 
considered. Should have design experience 
with companies manufacturing adding ma- 
chines, typewriters, cash registers, etc. Salary, 
$3500-$4000 a year. Location, New England. 
Y-4072. 

Cuier DrarrsMaNn with experience in mer- 
chant-ship construction. Also, leading drafts- 
men for following: Machinery-space arrange- 
ment, electrical work, steel work, ventilation 
and heating, piping, accommodations, and 
cargo car. Only men with experience in 
merchant-ship construction will be considered. 
Location, South. Y-4450. 

GrapuaTE MEcHANICAL ENGINEER [tO act as 
superintendent of power of number of small 
Diesel hydro- and steam-power plants. Must 
have about tem years’ experience in operation 
and maintenance of power plants, and be able 
to speak Spanish. Salary, $5000-$6000 a year. 
Location, South America. Y-4462. 

ENGINEER, 30-35, preferably with textile ex- 
perience, who can qualify as executive for all- 
round work. Apply by letter giving full de- 
tails of background and experience, and en- 
closing recent photograph. Location, New 
England. Y-4466. 

Instructor in mechanical engineering. Will 
be expected to teach some evening as well as 
day classes. Applicant with previous teaching 
or tutoring experience, practical experience, 
and graduate studies will be given preference. 
Apply by letter giving complete statement of 
education, practical experience, reason for de- 
siring to teach, subjects in which applicant 
feels best qualified to give instruction, refer- 
ences, and enclosing recent photograph. 
Salary, $1800 for school year. Location, 
South. Y-4467. 

GrapuaTE ENGINEER, 35-40, for company 
manufacturing welding pipe fittings such as 
return bends, elbows, tees, reducers, heads, etc. 
Processes cover wide range of metalworking 
consisting mainly of tubular-drawn products 
on hydraulic presses, products made on forging 
machines, consisting of upsetting operations, 
etc. Applicant must have experience in metal- 
working in one or more of fields listed, and 
must be capable of designing dies, making im- 
provements in company’s present methods of 
forming metals, etc. Location, South. 
Y-4487. 

Grapuate MECHANICAL oR Exgcrricat En- 
GINEER With several years’ design and mainte- 
nance experience. Sales experience also de- 
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bw to Keduce 2° Deadweight 


ON OPERATING COSTS AND SALES 





Dead weight exacts a terrific toll in excess fuel, power, 
dling and shipping costs. It's a drag on operating costs 
4 frequently a resistance to sales effort. Relieve your 
tipment of this disadvantage. Redesign it! For longer 
ie, greater flexibility, lower operating cost, and lower pro- 
ytion cost, use forgings. Pound for pound forgings are 
stronger. Forging produces maximum strength in lighter 
tional thicknesses through scientific weight distribution. 
: forgings, strength is not achieved by metal bulk but 
yough concentration of grain structure and fiber forma- 
nat points of greatest shock or strain. Forging kneads 
ial into a dense mass of hoarded strength; avoids con- 
sled defects and provides a wide margin of tensile and 
ysional strength. Forgings have less metal to machine 
tesulting in savings in cost of finished paris, and with 
ngings it is possible to obtain uniformity of physical 
operties in the exact degree desired after heat treating. 
nsult a competent forging engineer. 


alee Sains 


ee 





tm weather holds no 
bors for passengers on 
ses equipped with 
ukesha Air Condition- 
} Forgings help reduce 
ight of air conditioning 
i designed for ‘’Tropic- 
Installations in 
Pyhound buses. Manu- 
turer says forgings are 
ferred for these vital 
wer units because 
ucture and ductility” 
Primary essentials for 
\ Parts. Speaking of 
Cuction advantages, 
hufacturer refers to: 
imum strength with 
tum weight."’ Crank- 
} and connecting rods 
es unit are among 
gings used in its 
cation, 
















“Y and faultless performance is imperative in overhead handling equipment. 


y he vital load bearing parts cannot be tolerated. American Monorail equip- 
rovide mn for maximum load carrying capacity, employs numerous forged parts 







e necessary wear and greatest strength at points of greatest load stress, 


gin F 
98 are used wherever parts must undergo strain and constant wear. 


ERE ARE NO SUBSTITUTES FOR FORGINGS 


ROP FORGING ASSOCIATION 


UARAIAIA DITTIMNIAI@ . FIeEVWCrAAIN AUIA SYMBOLIC EMBLEM OF THE DROP FORGING & 









































“We have gained many advantages by using forgings” states the Cleve- 
land Trencher Company, ‘’There are no blow holes, uniform heat treat- 
ment is possible, the structure of the forging makes machining easier, 
resulting in a material saving of our tools. But the most important effect 
derived from our use of forgings is lessening of dead weight. Our use of 
forgings, wherever possible, has resulted in our being able to produce 
the lightest machine of its capacity in the world!” 
























Forgings reduce dead weight, furnish 
invulnerable strength and durability 
in renowned Athey “Forged-Trak” 
wood and log hauling equipment. The 
Athey Truss Wheel Co., manufacturers 
of this equipment, say that they use 
forgings “‘to secure maximum strength 
for a minimum of weight, better physi- 
cal properties, better grain structure, 
better heat treatment; reduced cost 
and elimination of hidden defects.” 


Forgings facilitate light weight design 
of Sullivan Hard Rock Drilling Ma- 
chine. Manufacturer says: ““‘we use 
forgings because we have found 
forgings to be stronger than castings. 
Forgings play an important part in the 
reputation our machines have gained 
for low upkeep cost. With Forgings, 
less material is wasted, less time is 
spent turning down 
the various parts 
to correct size.” f? 
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sirable. Position involves sales, sales corre- 
spondence, market research, new-product de- 
velopment, etc. Salary, about $175 a month. 
Location, New York State. Y-4502. 

Saces ENcingERS, ages 28-38, to handle line 
of leather belting and accessories. Must have 
sales experience and be residents of central or 
western New York State. Y-4508. 

DesiGNers, graduate engineers, ages 30-40, 
with experience in transmission work, espe- 
cially in design of marine gearing. Positions 
are in the nature of group leaders or leading 
men. Location, New York State. Y-4523. 

Genera Saces Manacer with experience in 
field of metal stampings. Location, New Eng- 
land. Y-4524. 

Sates ENnoinger, 30-40, mechanical, to 
handle special sales problems as well as dealer 
sales organization from home office in fire- 
prevention field. Experience in this field not 
necessary, but applicant must be aggressive, 
have good personality, and demonstrated 
record of sales ability. Salary, $300 a month. 
Location, Ohio. Y-4537. 

Sates EnNainesr, 32-40, with background in 
mechanical engineering, sales experience and 
acquaintanceship in power-plant equipment, 
stokers, etc. Dealer organization setup. 
Salary, $300 a month with bonus arrangement. 
Headquarters, Middle West. Y-4538. 

Cuter DrarrsMaNn, graduate mechanical en- 
gineer, good executive, to direct drafting room 
comprising seven designers. Must have origi- 
nal ideas concerning designs as company is in 
jobbing machine-shop business. Company 
operates it own forging, machine shops, and 
foundries. Salary, $300 a month. Location, 
Ohio. Y-4540. 

MeEcHANIcAL ENGINEERS, One or two, for de- 
velopment work. Work will be on design of 
company's products, consisting of pipe cou- 
plings, clamps, sleeves, and fittings. Must 
have broad general experience, as well as in- 
genuity and imagination. Location, East. 
Y-4551. 

Enoineer with experience in hydraulic mo- 


tors, control valves, regulators, etc., for op- 
eration of machinery. Machine-tool experi- 
ence in connection with this work would be 
desirable. Location, East. Y-4553S. 

Propuction Manacer, 23-38, for plated 
silverware and novelty plant employing about 
two hundred persons. Location, New York 
State. Y-4554. 

AERONAUTICAL ENGINEERS, with five or 
more years’ aircraft-engineering experience, to 
handle completely design and supervision of 
engineering on following units: Fuselage, 
wing and center section, landing gear and 
hydraulics, equipment, power-plant and fuel 
system, controls, empennage, electrical and 
radio, stress, and checking. Work will be on 
four-engine all metal transport airplanes. Ap- 
ply by letter enclosing recent photograph. 
Location, West. Y-4587S. 

MECHANICAL ENGINEERING GRADUATE, June, 
1939, age 27, married. Some drafting, machine- 
design, and mechanical experience. Desires 
position leading to design, or in maintenance 
and repair, or assistant supervisory capacity. 
Me-364-102-Chicago. 

MEcHaNicat-ExecrricaL ENGINgER, gtadu- 
ate, professional license. Sixteen years’ ex- 
ecutive experience plant layout, maintenance, 
production, cost-saving manufacturing field. 
Desire connection executive or sales-engineer- 
ing building products, industrial equipment, 
or control. Me-365. 

Factory MaNaGER oR SUPERINTENDENT. 
Practical management and engineering back- 
ground with broad diversified manufacturing 
experience. Thorough knowledge of modern 
production methods; materials; equipment; 
costs; plant upkeep; organization and labor 
relations. Me-366. 

MECcHANICAL-METALLURGICAL ENGINEER, 26, 
single, Stevens graduate; 20 months’ exten- 
sive and varied training course with prominent 
company; 2 years’ broad metallurgical appli- 
cation. Now employed, desires connection 
affording opportunity for greater progress. 
Me-367. 








Candidates for Membership and Transfer 
in the A.S.M.E. 





HE application of each of the candidates 

listed below is to be voted on after Sep- 
tember 25, 1939, provided no objection thereto 
is made before that date, and provided satis- 
factory replies have been received from the 
required number of references. 

Any member who has either comments or 
objections should write to the secretary of 
The American Society of Mechanical Engineers 
immediately. 


KEY TO ABBREVIATIONS 


Re = Reelection; Rt = Reinstatement; Re & T 
= Reinstatement and transfer to Member. 


NEW APPLICATIONS 


For Member, Associate, or Junior 


Anperson, Cart G., Chicago, Ill. 
Bucx, Wa, Nort, Fr. Wayne, Ind. 
Bomer, Encar Tuos., Brooklyn, N. Y. 


Curisty, Howarp A., Philadelphia, Pa. 

DunG.uinson, Burton, London, Eng. (Rt) 

GoxpsmiTH, Pxiuip H., Wilmington, Del. 

Granniss, Epwarp R., Larchmont, N. Y. 

Haupt, H. Harotp, Pittsburgh, Pa. 

Herrick, Gerarp P., New York, N. Y. 

Hype, Georce Gaytor, New York, N. Y. 
(Re & T) 

Jounson, R. P., Philadelphia, Pa. 

Kino, Atrrep T., Upper Darby, Pa. 

Kinney, J. F., Humboldt, Kansas 

Marce.tuvs, B. V., San Francisco, Calif. (Rr) 

Martin, Leo M., San Francisco, Calif. 

McCxvrg, Joun B., Scotia, N. Y. 

McLavouun, J. R., Des Moines, lowa 

Newton, C. Artuur, Prospect Park, Pa. (Rt) 

Prerce, Epcar M., Buffalo, N. Y. 

Prince, Witt1aM, Hasbrouck Hgts., N. J. 

Rumer, H. E., Milwaukee, Wis. 

Saip1an, Mrnran, Bagdad, Iraq 


MECHANICAL ENGINEERING 


SINGLETON, JouN C., Jr., Plainfield, N. J. 

Tuompson, H. G., Toronto, Canada 

Txompson, Ross E., Albuquerque, New Mex. 
(Rt) 


WaGner, WarrEN O., Reno, Nev. 


CHANGE OF GRADING 
Transfers to Fellow 


Hevanper, Linn, Manhattan, Kans. 
Moumrorp, Aupert R., New York, N. Y. 


Transfers to Member 

Faast, Frank E., Brooklyn, N. Y. 

FroserG, Harotv G., Chicago, Ill. 

LEONHARD, Freperick J., Shaker Heights, 
Ohio 

Marmont, E. Leonarp, Chicago, III. 

Myers, Grarron S., Jr., Chattanooga, Tenn. 

Taytor, Epwarp C., Boston, Mass. 





Necrology 


HE deaths of the following members have 
recently been reported to the office of the 
Society : 


Beck, James D., May 25, 1939 
BiceLow, Cuaruss H., June 10, 1939 
Caster, Herman, July 20, 1939 
Dursin, Paut C., July 14, 1939 
Forpyce, Joun R., June 9, 1939 
Hirton, Eric A., May 2, 1939 
HoucGurTon, Bert, June 17, 1939 

Laer, Cart A., July 17, 1939 

Lister, Rosert R., Nov. 16, 1938 
Lowry, Georce A., May 3, 1939 
MacGrecor, Watrace F., June 18, 1939 
Monson, Epmunp G., Feb. 24, 1939 
Pierson, Joz W., Feb. 5, 1939 

SHeparD, GeorGe H., July 30, 1939 
Suriver, Harry T., Jan. 6, 1939 
SouTHERN, GiLBERT WALLHEAD, Jan. 27, 1939 
Watpron, Freperick A., July 11, 1939 








A.S.M.E. Transactions 
for August, 1939 





HE August, 1939, issue of the Transac- 
tions of the A.S.M.E. contains the follow- 


ing papers: 
TECHNICAL PAPERS 


Pitot Tubes in Large Pipes, by Edward S. 
Cole and E. Shaw Cole 

Investigation of Errors of Pitot Tubes, by 
C. W. Hubbard 

Changes in a High-Pressure Drum to Elimi- 
nate Recurrence of Cracks Due to Corro- 
sion Fatigue, by A. E. White 

To the Question of Balancing Reciprocating 
Weights in Steam Locomotives, by A. I. 
Lipetz 

The Resistance to Relaxation of Materials 
at High Temperature, by E. L. Robinson 


DISCUSSION 


On previously published papers by H. L. 
Harrington and E. B. Strowger; and 
P. L. Heslop and G. A. Jessop 


A.S.M.E. News 





